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LETTER OF TRANSMITTAL. 


U. S. Department op Agriculture, 

Office of Experiment Stations, 
Washington, 1). V., hkptmber 2,1889. 

Sir : In accordance with the acts of Congress and the directions of 
the Secretary of Agriculture in conformity therewith, it is the duty of 
this office not only to indicate lines of inquiry and furnish such advice 
and assistance as will best promote the objects for which the agricult¬ 
ural experiment stations are established, but also to “ compare, edit, 
and publish such results ” of their work as may be deemed necessary. 

There is a very general demand for brief accounts of the current work 
of the experiment stations and kindred institutions in this country. 
To make such a current record more serviceable it should be published 
regularly and as promptly as practicable. 

I have the honor to transmit the first number of a j.ublication en¬ 
titled Experiment Station Record, which is an attempt in this direction. 
Its principal contents are abstracts of bulletins and a list of publica¬ 
tions of the experiment stations and of this Department received at 
this office from January 1 to August lo of this calendar year. 

Respectfully, 


W. 0. Atwater, 

Director. 


Hon. J. M. Rusk, 

Secretary of Agriculture, 
846e~No. 1-II 
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EXPERIMENT STATION RPXORD. 


Vol. 1. SEPTEMBER, 1889. No. 1. 


INTRODUCTION. 

In jnirsuance of the plan annoiiucetl in the introduction to Part 1 of 
tlie Digest of Annual Reports of the Agricnltural Experiment Stations 
in the United States for 188S (Experiment Station Bulletin No. 2), the 
l)nl)licatiou of abstract.s of station bulletin.s of the current year is here 
begun. 

The Dige.st of Reports for 1888 is intended to include such ontlines 
and details of the station work iis will be most useful for permanent rec¬ 
ord and convenient reference. It will give a fair idea of the condition of 
the experiment station enterprise in the United States in that year. 
The aim here is sirnidy to make a current record, in brief outline, of the 
results of exjieriment station and kindred work. The effort has been to 
give such a rai»id and concise synopsis of the contents of bulletins as 
will enable the busy worker to readily ascertain what is going on at 
■ the stations in various lines. It has not been jiracticable, however, to 
adhere strictly to this plan. Aside from those difficulties inherent in 
every new enterprise of the kind, the main embarrassment has arisen 
from the diverse character of the material in the bulletins. These vary 
from brief, popular summaries of the results of irivestigations at the sta¬ 
tions and elsewhere to detailed accounts of elaborate experiments. To 
include within narrow limits anything like a consistent exhibit of bnl- 
ietius so widely diflerent in scope and method of treatment is well nigh 
impossible. Naturally, therefore, certain bulletins containing much val¬ 
uable work have received scant notice here. It is hoped that serious 
omissions may be supplied in a more detailed digest of station work for 
1889. It may be added, however, that without regard to the perplexities 
imposed on this office, as here indicated, it seems not improbable that 
the stations will be gradually forced, by circumstances peculiar to them¬ 
selves, to distinguish between the small and nninerous bulletins, issued 
in large editions for the information of prsictical farmers, and those full 
and accurate reports of experiments, with which alone the demands of 
the scientist can be satisfied, and which are to he stored in libraries as* 
the permanent evidence of the industry and success of the investigators. 

t 
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Besides the abstracts of station literature, it is proposed to include 
in the Experiment Station Record brief accounts of the publications 
and work of this Department and such information for station workers 
and others interested in agricultural science os may from time to time 
bo deemed advisable. In this number will be found a list of the publi¬ 
cations of the Department from January 1 to August 15,1889, as well as 
a list of station bulletins received at this office during the same jieriod. 


The Experiment Station Record will, if the present plan is carried 
out, be issued in numbers to b(‘ paged continnously and form a volume 
of six or more nninbers tor eacli year. Indexes of names and subjects 
will be publislied for each volunu'. 


The publications of the Office of Experiment Stations, issued and 
planned for, are divided into six classes: 

1. Experiment Station lieeord ,—A current rec^tM’d of the work of ex¬ 
periment stations and the Department of Agricnlture, and topics of 
kindred interest. 

2. Experiment Station Bulletins .—These contain fuller accounts of 
matters of importance to station workers and others especially inter¬ 
ested in agricultural,science. 

3. Farmers' Bulletins —Short, clear, and practical statements of the 
results of experiments at the stations and elsewhere. These will be 
issued in large editions for general ilistribution. 

4. Miscellaneous Bulletins .—Tliese treat of a variety of subjects^inore 
or less closely connected with agricultural science. 

6. Monographs.—ThQse are planned to treat of special topics in agri¬ 
cultural science, in considerable detail, and are intended for reference 
and for the use of specialists. 

6. Cireulars.—These are brief, frequently intended as letters, and, as 
a rule, of transient importance. They are issued in very limited num¬ 
bers for restricted circulation. 

As most of the publications of the office are printed in comparatively 
small editions, it is very desirable that persons making requests for 
them should state specifically which publications they desire. While 
the Department wishes its publications to be widely distributed, it 
is equally .desirous that none of them shall be wasted. Appliemts are 
requested to ask for only what they wish to use. Except in special cases, 
the office can not undertake to supply full sets of its publications. Oir- 
cnlara, in particular, will be sent only to those for whom they are 
specially intended. A list of publications already issued is given on 
page 50. 



ABSmW OF lltU,CTiS OF THE lOlllCmi'HL FJI'ERIMEyf STATIOSS IN 


THE ISITEi) STATB FIKIM .lANTARV TO JFSE, IS 


PAlJ'l’ 1 


ALAJJAMA. 


Agricultural Experiment Station of the Agricultural and Mechanical Col¬ 
lege of Alabama. 

Department of the AijruuUiirnl and Mrclianical ( olUge of Alahanut. 

Location, Aubiiru. Dni'ctor, J. S. Newman. 

BULLETIN NO. 3 (NEW SEKIES), JANUARY, ItiS'J. 

KEPORT of AORICULTUmST, . 1 . S. Kewman (pi». 3 - 10 .) 

Exjteriment with corn (pp. 3, 4).—“ The objectot' tliis experiment was 
to inquire if corn could be grown profitably upon laud which chemical 
analysis classes as practically sterile.” The soil is a sandy drift with 
no clay within 3 feet of the surface. When the Station took charge of 
it, it had be«u “ worn out” and had grown up to stunted pines and 
broom sedge. The season was very unfavorable, Thechemicalanalysis 
of the soil is given, and the product of 10 acres fertilized with compost 
of cottonseed, stable manure, and English superphosjihate (1,000 pounds 
per acre) is compared with that of one acre of unfertilized soil of the 
same quality. The net jFrofit on the fertilized land was 15.56 per acre, 
on the unfertilized $2.49. 

Experiment with fertilizers on ground peas (p. 4).—This was under¬ 
taken with the hope of discovering a remedy for the tendency of this 
crop to produce fkulty pods (jmps) on sandy soil. Lime, superiThos- 
phates, kainit, cotton seed meal, singly and in combination, and com¬ 
post were used. Air-slaked lime gave the largest per cent of good p. as, 
and “complete” fertilizers gave the smallest. 

Experiment with sweet potatoes (p. 6).—To comi)are the effects of dif¬ 
ferent fertilizers. Besnlts are given in tabular form. 

. Fertilizers for tMr«ijJs.(pp. 6-7).—Trials were made with the [Norfolk 
vanety of turnips on twenty-two plats. Superphosphate, raw phos¬ 
phate, kainit, sulphate of ammonia, cotton-seed meal, and cotton- 
seed-h^ll ash, singly and in various combinations, and cow and horse 
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manure were used on different plats. The effects of planting the 
turnips 6 inches, 1 foot, and 3 feet apart in the drill were also tested. 
The variations in the duplicate nnmanured plats were wide. The 
fertilized plats were not duplicated. The results are stated in tabular 
form. 

Taking the yields as actually obtained on the single i)lat8, kainit 
brought alavger yield than any other single substance, wliile phosphates, 
which are frequently regarded as a specific for turnips, seemingly 
increased the yield but little. There was little apparent difference in 
effect between raw phosphate and superphosphate. Cow and horse 
manure did not bring yields which compared favorably with those 
produced by one-twentieth the weight of artificial fertilizers. One foot 
seemed the most advantageous distance between plants. 

Comparison of varieties of turnips {[tp. 7, 8).—“Twenty-five varieties 
of turnips were planted August 2.8 upon thin, sandy land, well manured 
broadcast with compost, cotton-seed meal, and cottou-seed-hnll ash.” 
Earliest Bloomsdale Bed Tojt was the e.arlie.st of the twdfity live varie- 
tie.s; Milan Strap-leaf, second; Early Flat Dutch Strap-leaf, third; 
Purple Top Strap-leaf, fourth; and Largo Early Red Top Globe, fifth. 
White Globe and White Globe Strap-leaf seemed to be identical. De- 
t^ls are given in tabular form. 

%[ Varieties of grapes (i)p. 9, 10).—Notes on thirty-nine varieties. As 
stated in the article, the observations must be continued through a 
series of years to be valuable and reliable. Paper bugs were Hst»d witli 
considerable success and profit to i)rote<'.t the grape.s from “ blac.k rot,” 
insects ,and bird.s. “ It cost |1 to protect. 500 ])ouud.s, or 1,000 luinches, 
of grapes.” 

Repobt of Chemist, N. T. Lofton, M. D., LL. 1). (pp. 11-1,8]^.— 
This contains tables of analyses of thirty-seven samples of commercial 
fertilizers received from the State Commissioner of Agriculture, six 
soils and subsoils, and two specimens of coal. 

Eepoet op Botanist, P. tl. Mell, M. H., Pn. D. (pp. 14-17).— 
This article contains notes on the Woods of Alabama, continued from 
Bulletin No. 2. Attention is called to- the fact that Black Walnut 
[Juglans nigra L.) is “ rapidly disappearing from the State because of 
the great number of trees annually cut for lumber.” The people are 
urged to plant trees annually to repair the loss. The chestnut trees in 
Alabama “seem to lie subjected to a blight or some destructive disease 
that is rapidly destroying them. This is particularly true when other 
trees are cut from around them.” 

Meteorological Report, P. H. Mell, M. E., Ph. D., and T. I). 

Samforo, B. S. (pp. 18-32)_This article contains an account of the 

observations made with soil thermometers and other instruments dur¬ 
ing October, November, and December, 1888. The Station has thirty 
soil thermometers, divided into three sets, ranging in depth from 1 to 
96 inches. 
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Two of Iheso sets of soil thermometers are placed on the top of a hill which is ex¬ 
posed to the constant sweep of the winds and the full strength of the sun’s rays. The 
third set is located in bottom land, on the banks of a running stream. This sot is 
more or leas shaded by a rank growth of vegetation. Over each instrument is ]>Iaced 
a box perforated with holes to allow a free circulation of air, and at the same time to 
exclude the heat rays of the snu. The soil is sandy and is well drained. 

From the data afforded by these instruments the following conclusions may be 
drawn. During the summer months the upper layers of the soil are 10 to 15 degrees 
warmer than the atmosphere, but become cooler with depth, and in July a depth of 
,5 feet below the surface shows a temperature 10 degrees cooler than the upper layer. 
In the fall and winter the reverse of this is true; that while the upper layers of the 
soil are still somewhat warmer than the atmosphere, yot the lower layers increase in 
warmth, proportionally so with depth. For instance, the month of .July shows a tem¬ 
perature, at the deptli of 1)6 inches below the surface, 11 degrties cooler than the air; 
while Decombei shows a temperature at the same depth nearly 15 degrees wanner 
than that of the air. 

It IS also observed that while the range of temperature of the atmosphere fluctuates 
considerably, that of the soil is more coustiiut; and further, that tlni daily range 
steadily decreases for 24 inches, below which depth it is practically nothing—seldom 
being greater than a half of a degree, and from the figures in the table it will be seen 
that tin* daily rarigi^ of tmnperature is several degrees less in the bottom than it is on 
the bill; showing the effects of location of land, moisture in soil, and the effects of 
evaporation caused by tln^ sweep of the winds—the bottom being greatly piotected 
from this agent. 

Again, it will lie seen that th(‘re is but little difference in the temperature of the 
bottom land and upland during the fall months. During the hot summer the bottom 
IS a little cooler; during the winter it is a little warmer than the upland, and when- 
e\cr the fciiiperatun^ is about 40 degrees and below, then the bottom land is several 
ilcgrces wanner fliau the upland. 

BULLETIN ND. 4 (NEW SERIESb FEBKUAKY, IH89. 

Strawberry, qrape, and raspberry culture, J. S. Newman 
(pp. 3-12).—Tlie bulletiu contains practical directions lor the cultiva¬ 
tion of strawberries, grapes, and raspberries, written “in response to 
numerous incpiiries from those who have been induced by the work of 
this'Statiori to begin fruit culture, aud for the purpose of instructing 
local experimenters who receive plants from tins Station for experi¬ 
mental purposes.” 

BULLETIN NO. 5 (NEW SERIES), APRIL, l^-^O. 

Cotton, J. S. Newman (pp. 3-28). 

Experiments' with fertilizers (pp. 3-13).—-The object of these experi¬ 
ments was— 

to inquire how much reserve force remained from previous applications of commercial 
manures to sandy soil which has no retentive clay within IJ feet of the surface. Cot¬ 
ton was planted in 1S88, without manure^ upon plats to which different elements and 
combinations of elements of plant footl had been applied in 1886 and 1887, 

As indicated below, several questions were studied, each by a series 
of trials. The results of each series are stated in tabular form. 

Proper ratio between phosphoric acid and nitrogen in fertilizers /br In this ex¬ 

periment the quantities of phosphoric iM^id and potash are constant, while the nitro- 
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g6n varies so as to give tlve following ratios between the nitrogen and phoaphorio 
aeid from the two sources, dried blood and cotton^seed meal: Nitrogen 1 poimd to 
phosphoric acid 1, % 4, 0 and 8 pounds. 

The smailer quantity of nitrogen applied seemed to furnish as much as the plant,, 
with its environments, could take up, and the plant seemed indifferent as to the 
sources from which it derived it. There seemed to he a certain degree of cumulative 
force in 1887, which was lost by failure to renew by additional applications in 1888. 
The quantity of nitrogen applied seems not to have affected the relations between 
the weight of seed and that of the lint. 

Three forms of phosphoric acid. —Soluble phosphoric acid in English 
superphosphate, reducetl (citrate soluble) iu reduced phosphate, and in¬ 
soluble (acid soluble) in floats, were used separately and in combination 
with cotton-seed meal or air-slaked lime. Bight i>lats were manured 
and one left mimannred. In 1886 the effect of each of the three forms 
of phosphoric acid was tested on duplicate plats side by side. The 
yield of the duplicates varied widely iu each case; iu some cases the 
differences were larger than between plats with differeuj. fertilizers. 

In 1886 each of the forms of phosphoric acid \vas applied to two adjacent plats 
without nitrogen. In IW the same tjaaniilios of the phosphoric ucid in the tlireo 
forms ^ * were applied OHcli to one pint, and nit)ogen in cotton seed meal to 

each of the other plats. In IBcB all of the plats were planted without manure. 
Theses results indicate very little leaching of the phosphoric acid and a eumulative 
effect of the floats. The results in 1888, without additional application, uniformly 
exceed those of 18^6, when (he pljosjdiafes were first applied; and iu No. 1, to which 
only floats have heen applied, they yielded more as the effect of the reserve force than 
in either previous year. 

Will lime increase the efficiencxi of the phosphates f —Air-slaked lime 
was mixed in the drill with floats and with acid phosphate, and the 
yields of cotton compared with those produced when the floats and acid 
phosphates were used without the lime. The experiment was begtin iu 
1886, repeated in 1887, and again, but without manure, in 1888. The 
results were inconclusive. Trials with floats, combined with nitrog¬ 
enous fertilizers, and with floats and acid phosphate in combination 
with nitrogen and potash in different forms, are included in the experi¬ 
ment. 

Can improved methods and the me of fertilizers increase the profits of 
cotton culture upon very poor^ sandy lands ? —The experiments reported 
were made on 10 of very poor sandy soils, taken without regard 
to topography of the land or the quality of tlie soil. 

The soils wore Iborougbly proparod, well fertilized, and carefully cultivated. The 
fertilizers applied were 1,000 pounds of compost of cotton-seed, stable manure, and 
phosphate, and 200 pounds of cotton-seed meal and acid phosphate, equal parts of 
each per acre, at a cost of p per aero. These wci'c applied in the drill. Duo acre, 
of the same average quality as the 10 and adjoining the latter, Avas planted without 
manure for coniiiariHon. The cotton ou the 10 acres grew off beautifully, but in con- 
seqnenceof heavy leaching rains upon tUo coarse, deep sand it began to blight in 
June, and was dead upon 9 acres early in Angnst, About 1 acre lying near a branch 
continued to fruit until September. 

An examination of the starementa [which are givon m tabular form] will reveal 
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the fact that the difference in value over cost of production per acre on manured and 
niimanured land is $5.96, which is attributable to the use of the manure, which costs 
$7 per acre, jufit three times the usual cost, and yet we find here the increase result¬ 
ing from the use of the manure pays 85 per cent profit upon its cost. 

Varieties of cation (pp. 14-16),—A brief account of an experiment with 
eleven varieties of cotton. 

Study of the soils of the State (pp. 16-28). 

For the purpose of studying the needs of the various typical soils of the State, a 
dozen sacks of the soil and subsoil from localities representing large areas of the 
State were collected and subjected to chemical and plant analysis. Samples of both 
soil and subsoil were furnished the chemist, the analyses of which will l>e found in 
the report of Dr. N. T. Luptou, chemist, in this bulletin. liiiw were prepared IS 
inches broad and wdde and 12 inches deep, eight for each soil. In these the subsoil 
was first deposited, and the box then filled with soil, thus restoring somewhat the 
natural conditions. Difierent elements and combinatioiiH of elements of plant food 
were applied to seven of these bins, the eight receiving nothing, as shown in the tab¬ 
ular statements appended. A cotton plant was grown in each bin and careful ob¬ 
servations made of their development and production. * ^ The results show 
very murk(‘-d difl’ereuces in tlieefi'ect- of the manures, and valuable suggestions are 
made bj them, but couchisions should not be drawn from a singh* experiment. 

The (Ictiiilw of tbe experiment are given in tabular form. Especial 
atttMitioii is called to the effocts of “Thoitias scoria” (basic slag). 

Deeding .mas for pork PRonrcTiox (pp. 21)-.31). 

Six Essex pigs, twelve to fourteen months old. that had grown fat upon field peas, 
ground peas, and ,s\Aeet iiotatoes, gleaned from the tiidds, wuTcput into separate pens 
on the 17th of December, and each given us much corn as ho would eat as a 
preparatory }icriod to tletect ludividnal peculiarities, and to learn accurately the 
producing power of whole corn fed wet. The pigs were already fat enough when put 
up, and by the second period, in which each was fed difierently, as shown in the 
accompanying tabulated statement, were excessively fat. Tliis being true, their 
capacity for laying on additional fat was redueed. The gradually diminishing ratio 
of increase from the first to the hist period indicates that the profits of feeding dimin¬ 
ish with increased fatness. » ^ * The condition of the pigs, wlien fed upon these 

products, renders [necessary] a repetition of tliei'xperuucnt upou pigs not so far ad¬ 
vanced in fatness. 

The details of the experiment are {jiven in tabular form. 

Turnips (p. 32).—Notes showing the relative keeping (pialities of 
twenty-five varieties. 

Description of barns and dairy—feeding experiments, 
Isaac Boss (pp. 33-^8).—This article contains a brief description of 
the barns, dairy, live stock, etc., of the Station, and an account of a 
short feeding experiment with three cows. 

Eeport op Chemist, N. T. Lupton, M. D., LL. 1>. (pp. ao-S.'j).— 
Analyses of commercial fertilizers, feeding stuffs, dairy jiroducts, air- 
dried soils and snbsoils of the State, and miscellaneoiis substances are 
reported for January, February, and March, 1889. 

Eeport of Meteorologist, P. H. Mell, M. E., Ph. D. (p.«56), 
for January, Pebrnary, and March, 1889. 
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Canebrake Agricultural Experiment Station. 

Department of Agricultural and Mechanical College of Alabama, 

Looatioi), Unioiitowiii. Director, J. S, Newman. 

BULLETIN NO. 3. JANUARY, 1889. 

Eepoet of Assistant Dieectob, W. H. Newjaan, M. Sc. (pp.3-11). 

Experiments with corn (pp. 3-7). 

Parallel experiments were conducted upon black slough bottom and the prairie 
land known as “shell ridge,” for the purpose of ascertaining what fertilizers, if any, 
will pay upon these varieties of prairie soil. The results give little promise of profit 
from the uie of fertilizers of any character. The eifects of drainage are somewhat 
more encouraging, but expectalionH have not been realized. 

The details of the experiments are stated in tables. 

Meteorology (pp. &-11).—Tables are given showing the observations 
with soil thermometers, the temporal are of the air, rain-fall, etc,, for 
Augnst'-December, 1888. To determine the relatioirbetwcen rain-fall 
and drainage, measurements of the outflow from a system of tile drains 
laid 30 feet apart and 3 feet deep, over 3 acres, were made^or six con¬ 
secutive days in October, 1888. 

Tho rain-fall was as follows: Oclober 23,.9? inch ; 23d, .55; 24th, .(>9, and 2r)th, 
1.49, making a total precipitation of 3.70 inches in four days. The total ))recipitati()n 
111)011 the 3 acres in the four days was 30.5,14*8 gallons, and tho oiitfiow during sir dai/s^ 
from October 24 to 29 inclusive, was 208,353 gallons, or 08 j)er cent of the precipUa* 
tion. This, of course, does not cover the whole onttlow, but simply indicates the 
promptness with which the tile withdraws the surplus water from the first 3 feet of 
the surface, even in such tenacious soils as that of tho canebrake. No ineasuieinents 
were made on the first two clays of tho precipitation. That much of the surplus oc¬ 
casioned by these had already been withdraw'!) when tho measureineuts coiiuueiiced 
is shown by the fact that the first measurement on tht* 24tb showed an onttlow of 1 
gallon to (fightseconds. That there was still much surplus water an the soil was in¬ 
dicated by the outflow' of 1 gallon to ninety seconds the soa outh day. An outflow’ pf 
7,200 gallons from 3 acres of laud in one hour, or 172,800 in one day, indicates the 
importance of drainage. 


ARKANSAS. 

Arkansas Agricultural Experiment Station. 

Department of Arkanms Industrial rnivemtg. 

Location, Fayetteville. Director, A. E. Meuke, D. Sc. 

BULLETIN NO. 8, APRIL 19, 1889. 

Spaying op oattlb (pp, 3-11). — Bxi>crinieut.s were performed on a 
number of cattle of common stock from six months to eight or ten j’ears 
old. The best results were obtained with those under one year old. 

From our observations on tlujse and other animals, we conclude that spaying 
should not be uudertakeu on pregnant cows, nor is it likely to be of much benefit to 
very old animals, or such as from their general appearance have weak powers of 
digestion, Spaying will not convert a poor milker into a good milker, wor will it do 
away with the bad points which characterize the lank, unthrifty animal; but per¬ 
formed upon ordinary stock, selected according to the indications previously given, 
it will be found profitable both by hastening maturity and by enhancing the market- 
ftbie va)he hf the flesh. 
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BULLETIN-NO. 9, MAY, 1889. 

OoTTON-SEBD HULLS FOB PATTENiNft (pp. 3-15).—This is a prelim¬ 
inary record of experiments in this important line. A ton of seed yields 
900 pounds of hulls, which until recently has been used for fuel at the 
cotton-seed oil mills. Noticing that cattle in the neighborhood of one 
of these mills were subsisting on the hulls, some private parties have 
undertaken feeding experiments with them on a somewhat extensive 
scale. 

Tho following is a succinct account of the methods adopted: 

After coming off the oars the are put in open yards for some time (about 

thirty days), to become accustomed to feeding and to recover fiom the fever of ship¬ 
ment, which is always present, especially in those brought from Texas. This condi¬ 
tion is accompanied by high-colored urine. It does not prove serious. 

The diet at the start is 4 pounds of meal and about 23 pounds of hulls. The regu¬ 
lar ration later is 8 pounds meal mid 25 pounds hulls per diem; this is fed half in the 
nioniing and half in the evening, lljxy is given once a week; if manure becomes 
abiionnally soft, the bay is increasial. A constant supply of frc^li well water raised 
by steam pnni}»s is on hand. The ater-trouglis aie frequently cleaned of algie which 
collect on tlio bottom and sides. Halt is always accessible. The period of feeding is 
about four monilis. About I per cent of the cattle scour, but there isno fatality from 
this cause. It is attributted to the meal and not the hulls. 

Scouring cattle are treated by turning out of the sheds into the yard: they are 
given bay and 1388 meal but the ordinary ration of bulls is continued; perfectly fresh 
water is supplied. The duration of scouring is one or twni days. Home animals may 
continue quite loose in the bowels and yet gain in weight. There is no recurrence of 
the diarrhea. 

The cattle are released and turned into the open yards for a week or more before 
Bhi]>meiit, and fed the same rations as before, in troughs. They generally under these 
circumstances feed at night and lie during th<^ day. Cattle are weighed on arrival 
and departure. None are fed during the summer months. They sell in Chicago for 
full price of Texas fed cattle of the best grade and they can pass for corn-feed steers. 

This Station lias begun a series of experiments on the same plan with 
two steers and two heifers. Details of the progress of this experiment 
are reported and the chemical composition of the cotton-seed hulls is 
given. 

BULLETIN NO. 10, JUNE, 1889. 

Entomological notes, C. W. Woodworth, B. S. (pji. 3-18).— 
This article contains directions for the u.se of kerosene as an iiisecti- 
- cide and a compiled account of the tarnished plant bug (Lygus pra- 
tensis L.). 

Mbteobologioal summary for three months ending May 31, 

1889, (p. 18). 

Chemical fertilizers (pp. 18-26).—This contains general state¬ 
ments regarding commercial fertilizers, trade values, analyses of seven¬ 
teen fertilizers, directions for sampling fertilizers and the full text of 
the State law regulating the sale of commercial fertilizers. 
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CAIilFORNIA. 

Agricultural Experiment Station of the UniTeraity of California. 

Department of the DniversUp of California. 

Location, Berkeley. Pirector, E. W. Hilgard, Ph. D., LL. D. 

BT7LLETIN No. 82, JUNE l.'S, 1889. 

The lakes of the San Joaquin Valley; E. W. Hiloaed, Ph. 
D., LL. D. (()p. 1-4).—This gives an interesting account of investiga¬ 
tions with reference to the contraction of the lake.s of the upper San 
Joaqnin Valley by evaporat ion and the consequent effects upon animal 
life, and the nse of these waters for irrigation. The problem of re¬ 
claiming the alkaline soils laid bare b5’ the recession of the waters is 
also considered. This bulletin deals especially with»>Lake Tulare, and 
is issued in advance of a general report on the subject in order to se¬ 
cure, if possible, more light ujion the history of these lakep before any 
definite conclusion.s are drawn. 

The question as to whether Lake Tularti shall b(» utilized in the future 
as an irrigation reservoir or drained and its bed nsyrt ibr^agricultural 
purposes is touched upon. The original area of the lake was over a 
thousand square miles, and the territory directly affected by the gen¬ 
eral question discussed in the bulletin is more tlian 6,0(M) square miles 
in area. (Seeraonograph on The Physieo-geographical and Agricultural 
Features of Oalifornia, by E. W. Hilgard, U. S. Census of 1880, Vol. VI, 

p. 681.) 


COLORADO. 

Agricultural Experiment Station of Colorado. 

Department of the State Ayrionttural CoUege, 

LocatioD, Fort Collins. Director, Charles L. Tnjjersoll, M, S. 

BULLETIN No. 6, JANIIA.RY, 1885). 

ITotbs on insects anu insecticides, James Cassidy, B. 8, (pp. 

2 - 20 ). 

The following insects com]»aratively new to Colorado wore observed in 1888: The 
garden web-worm {Eurtfcreon rantalh)] the squash bug {Coreus trhth)} aiul tlie false 
chinch bug (Xgaius anguetatun). 

We took the first specimen of Pieris rapae for this season on March 17; Pierh proto* 
(lice was dying at this time, and also one of the skippers ( Kudam ns titijrm ); Tnnessa 
antiopa and F. milbo’ti were seen in numbers March 7. 

The codling moth i^Carpocapsapomonella) was plentiful toward the end of the mouth 
of April,^btit the haekborry butterflies and white-lined morning sphinx moth, so plen¬ 
tiful last Beason, almost disappeared this year. 

Some species of genus Grapta were as early ami as numerous as ever. The imported 
currant borer (new here) appeared in force May 26. 

The apple-leaf beetle appeared May 7, and toward the latter part of the month at* 
tacked the foliage of the grape. 

The moiihs of the garden web-worm appearetl early in April and the false chinch 
hug and equash hug the first week in June, 
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The parsnip butterfly was a coomion species in the plains region throughout the 
State, and, to some extent, in the mountains late in May. The tomato worm ap¬ 
peared June 1, teediug on the tomato and tobacco, in particular. 

Practical directions are given for the use of various insecticides. 
'Notes on insects (pp, 8-20). 

Currant meafturlng worm {Kufitnhia rihearia ),— This caterpillar defoliated a large 
planting of the Houghton gooseberry, leaving untouebed the Downing. 

European eahhaffe caterpillar (Pkria rapo ).—This insect was very common this sea¬ 
son over a large portion of CJolorado, hovering over the cabbages in vast numbers. 
Our first specimens appeared early in March, and toward midsiiirimer it was one of 
our most common species. Remtdiea: On July 15, and on the 2Gth of the same month, 
we made separate trials of the kerosene emulsion and Ougarlh’s liquid tree protector 
with success against cabbage worms. The latter was particularly effective, the worms 
dying whenever struck by the liquid. 

Squash Inuj {Poreua Irisih ).—This well-know'ii insect appeared in this region in num¬ 
bers for the first time tins season, and prov ed a feorions drawback to the culture of the 
squash and puiiq^kin. RemedieH: The kerosene emulsion and Ongartb^s bquid tree pro¬ 
tector kept them in subjeetion. 

Codling moth {Oirpocapsa pomouella). —The larva of this molh is the chief pest of 
onr apple orehards in Colorado, as elsewhere, licmedh's : We, a]q)hcd Ijoiidon purple 
April '2^, and again twedve days lat(»r, in lln^ piopoition oi‘1 pound of the purple to 
100 gallons of water, using the Field force-pump and tank mounted on the platform 
of a two-wheeded cart. Evcr,N alternate tree in a row of Duchess of Oldenburg w^aa 
thus treated. This was too strong, as it hurt the fidiage eoiihidcrably. * * * A 
similar application of Pans green in the same proportion was made in another orchard 
April and May 10. This proved to he satisfactory; the foliage was uninjured, and 
hut few apples afieeted by tln^ codling medh were found. Farefnl analysis of ilie calyx 
of the fruit was made by Dr. O’Hnuc, chemist of the Station, and no trace of arsenic 
was found—the usual winds and rains of the sea.son secured its dispersion. The time 
to make the first application is as soon as the fruit is formed and while erect on its 
stem. 

Another good effect of the application of the arsenites at this season is the destruc¬ 
tion of all oilier leaf-eating larva*, some of which are so iiijunons to the apjde tree in 
this region during the months of Ajiril and May. It is a grent gain to fruit-growers 
in this dry region to know that the arsenites may he safely applied to the foliage of 
the apple tree without danger to luiinan life wdien the fruit is fit for table use. 

Apple-leaf beetle {(irapiodera foliacea). —This brassy-green apple insect has been in¬ 
jurious to the foliage of apple grafts and small apple trees for several years in Col¬ 
orado. It confines its work, however, mainly to the nursery, never working high 
above the surface of thei ground. It does not touch the pear, although working in 
numbers on apple grafts, on either side of them. It shows, w ith us, a partiality for 
some varieties over others, and is sometimes as destructive to the grape as to the 
apple. It is a pest in every valley in the State where the apple is grown. It also 
feeds in great abundance on the native species of the genus Gaura^ so plentiful in 
this region. Uemedm: F<irtnnately it is easily overcome. Wc have to contend with 
it annually, and find no difficulty dn getting lid of it with the arsenical preparation 
' already noted. 

Eight-apotied foreMer {Alypia Qciomaculaia),'—The of this beautiful moth at¬ 
tacks the foliage of the grape annually, in some sections of the State, in large num¬ 
bers. There are two broods, the first moths appearing in May, and the soeond in 
August. Eemediea: I have always succeeded in destroying the larvae of the first bfood 
with a weak application of Paris green in water, in June. For the second brood, if 
tbe vines are in bearing, it will not do to apply the poison, butfif the first attack 
has been promptly met, there will not be much trouble from the second. 
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Imported currant borer (JSgerta tipuliformis ).—For a few years past the larva of this 
moth has been injurious to the red currant busn in this State, appearing in this re¬ 
gion from the middle to the last of the month of May. y 

Oar den web-worm {Euryoreon rawtaWs).—The most remarkable insect visitation of the 
year to Colorado was the presence of this insect. The moths appeared in immense 
numbers late in April, covering the plains and reaching well up into the mountains, 
and embracing the greater portion of the State. * ^ * The first larvae were noticed 
May 2D (then quite small); from this date to July 15, larva* of all sizes were working 
together, and were injurious as late us July 4. The cocoons were readily found in the 
rubbish at the collar of the plants attacked. The larvie appear to be gregarious, as 
they fed in numbers on the same plant, over which they spun an intricate web, along 
which they traveled with alacrity when disturbed. Eemedivs : We made our first ap¬ 
plication of Paris green June 1, using 1 pound of the poison to 100 gallons of water, 
which proved to be very effective and not injurious to tbe plant, but we bad to make 
a second application on the20th of June, and finally on July 3, after which garden 
plants which had been treated were not further troubled, although mature larviw were 
to be obtained for some days afterwards on fields of alfalfa. We used a hand ma¬ 
chine to spray a G*acre garden. 

Pea tceevil (Brvvhus phi). —This weevil continues to damage field #nd garden peas 
considerably. Our seeds of all the varieties grown this season are affected more or 
less. Jtemediee: These insects usually remain in the peas all winter, so that if the 
affected stock is kept ov(3r another season in tight vessels, tlii* beetles are of course 
destroyed, ** 

Southern cabbage hutlerflg {Pieris prModice). —The larva of this butterfly is the most 
injurious of the cabbage caterpillars to tbe gardener in Colorado. It was present in 
this State tbe past season in force, flitting over flelds of cabbages in increased num¬ 
bers over previous years. Of other cabbage worms we noted Pierh oUraoea^ Plueia 
feraasic/r, and Ceramica though not in numbers sufficient to cause much damage. 
The latte* species I have taken on tbe soft maple. Eemedies: Against these cater¬ 
pillars we applied successfully, on July 2G, the kerosene emulsion and Ongartlfls 
liquid tree protector. The latter is the more effective of the two, as it sticks to the 
foliage better, and, w^hile killing when it comes in contact wdth the caterpillar, it also 
seems to render the plant obnoxious to insect life. < 

EaUe chinch bug (Ngeim angueiaim). —This insect appoannl in market gardens in 
this vicinity last June for the first time. It first appeared on radishes, clustering in 
large numbers in the shade of the loaves near the ground. It next attacked a field 
of turnips, showing a preference tor certain varieties, but avoiding all varietie.s of 
the rutabaga. It also did .some damage to cabbage and cauliflower, but confined 
itself particularly to the two plauts mentioned. Eemedies: This is by far the most 
difficult insect with which I have had to conteml the past season, because of its rapid 
movements and great numbers. 1 applied the kerosene emulsion, diluting the latter 
with nine parts of wa*er; also applied Ongarth^s liquid tree protector, and hellebore, 
both as a powder and mixed with water. Tbe first two are very eft'cctivo w'henevcr 
the liquid comes lu contact with the insect, but, owing to their vast numbers and 
ability to fly, only a small proportion of them could bo killed at one application. 
These insecticides were applied on July 26, August 3, 11, and 21. It would be desir¬ 
able to burn all weeds and tops of vegetables, so as to afford these insects as few 
hiding places as possible. 

Foresirtree insects, —Brief notes on the cottonwood beetle {Plagiodera 
scripta)^ poplar borer {Saperda calcarata\ Tortrix rosaceana, leaf-rolling 
caterpillar (Caccecia semiferana)^ elm-leaf caterpillar ( Vayiessa antiopa), 
pear-tree slug (Selandria cerasi)^ Orapta interrogationis and Q, progne^ 
forest tent*caterpillar, elm aphis, and Telea polypkemus, 

MisoeUafmus insects.^Bvief notes on Bhynchites MooIoTj Systena mitis^ 
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Collopa nigriceps, Conotrachelus kveuphcetus, Selmdria rubi, Lyita einerea 
and L. atrata, Haltica atriolata, Heliothia armigera, Trupanea aphidivora, 
Lema trilineata, and two undetermined species of Erythroneura. 

BULLETIN NO. 7. APRIL, 1889. 

Introduction, C. L. Inoeesoll, M. S. (p. 2). 

It has lon ^5 been supposed that the arid region presented snch new and changed 
conditions of soiJ and atmosphere, that nearly all plants grown under these condi¬ 
tions would change in one way or another from their normal condition as grown in 
Eastern States in ditterent latitudes. This has been found to be true of the wheat 
plant, and to some extent the other cereals. The Experiment Station of Colorado 
has undertaken the examination of other plants. It has earned on the work begun 
two years ago in potatoes, and added the chemical analysis of three hundred and three 
varieties for the content of starch, in order that some general comparison could ho 
made with Eastern an<l Southern grown varieties. Within a few years Colorado 
potatoes have become well known for their elegant ta))lc<iiuility. It is the aim of tnis 
Station to grow, comparatively, many varieties, and to originate from seed new ones, 
in <*rder to improvi' upon these we now have, if possihh^ to do so. The work has been 
well done, and we hope* will ineid the needs of the StaU>. The investigation of the 
sugar-producing problem is important, and will he eouuniied. 

roTATOKS AND .StIftAR BEETS, JAMES CASSIDV, B. S., AND I). 
O’Bkine, \). Sc. (pl>. ;}-23). 

Ejperiment n-itk potntoea (pp. 3-21). —TUi.s was an exporiineiit on half 
an acre of clay loam soil, in two i>ials of one-fourtli of an acre oacli, to 
test named and see(llin<f varieties of potatoes, and the idanting of one- 
eye sets as compared with wliole tubers. One-eye sets of the named 
varietie.8 and inediuin sized whole tubers of the seedlings were used. 
Tlie latter apj)eavc<l above ground tivc days earlier than the former 
and, in agreement with previous e.xperience, gave the largest yield and 
the most vigorous development of tops. The yield was very light, owing 
to the heat and dry weather of July and August . The seedling varieties 
usetl wore the best of over two thousand Icinds raised at the Station 
during the past three years. Some of them in other hands and in pecu¬ 
liarly favorable soils gave better results thepast season than did standard 
varieties grown under the same conditions. Most of the named kinds 
had not been tried here before. This test was chielly valuable as show¬ 
ing what varieties do best under adverse conditions. Tables give the 
number of hills planted, tbe yield in pounds, the per cent of starch, the 
condition of the tubers April 1 in regard to sprouting, and notes on the 
shape and appearance of the tubers, for one hundred and twenty-six 
named and ninety-four seedling varieties. The average per cent of 
starch for the seedlings was 18.85 per cent; for the named kinds, 17.17 
per cent. The most prolific among the named kinds were Stray Beauty, 
Red Elephant, Grange, Bliss’s Triumph, Summit and Jordan’s Russet;, 
in the order named. 

Eotet on the determination of starch in potatoes .—This article contains 
a description of Saebsse’s method as nsed by tbe chemist for determin- 
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iug the starch in potatoes^ and also an account of experiments to test 
the influence of various modiflcations of this method of analysis on the 
per cent of starch obtained. 

(a) Difterent lengths of time of heating in acid solution on water 
bath. The percentages of starch obtained by heating one, two, three, 
or six hours were nearly the same, but when the heating was prolonged 
to nine hours O.G i)er cent less starch w^as obtained. 

(h) On heating in closed bottles in water bath for three, six, and nine 
hours the percentages of sttircli obtained were 17.80,18.40, and 18.00, 
respectively. 

(o) Three-tenths of a gram of crude starch mechanically separated 
from the jmtatoos by grating, pulverizing, and washing on a tine linen 
filter and drying at lOtPO. when heated as in Saclisse’s method for three, 
eiglit, and twelve hours gave 0.300,0.300, and 0.304 grams, respectively. 

(d) When sulphuric acid was used instead of hydrochloric acid in 
Sachsse’s jirocess, 0.25 per cent, less starch was obtained. 

(c) In a single determination by each, Allihu's inethofl gave essen¬ 
tially the same results as Sachsse’s, but the author ])refers Sachsse’s 
because, as used by him, Allihn’s method requires more time. 

Sugar beets {[)\). 21-23).—This contains an account of n field expori* 
inent with four varieties of beets (Lane’s Imperial, Excelsior Sugar, 
Vilmorin Sugar, and Improved Imperial Sugar) and the method and re¬ 
sults of chemical analysis to determine their sugar content. The pro¬ 
duce of beets per acre was from 24.2 to 30.4 tons and the amount of 
sugar from 4,250 to 5,095 pounds per acre. 

It \mI 1 be seen that there is quite a wide variation iu sugar content iii the four 
varieties tried last season. Enough, however, has been developed to create a lively 
interest iu the cultivation of the sugar beet iu this State for purposes of sugar i»roduo- 
tion. The serious drawback seems to be the cost of the diffusion plant, as qutte a 
large amount of capital is required to prepare a suitable plant and furnish adequate 
znacbinery. 


CONNECTICUT. 

The Connecticut Agricultural Xixperiment Station. 

Location, New Haven. Director, Samuel W. Johnson, M A. 

BULLETIN NO. 96, JANUARY, 1889. 

This biillotin describes an attempt to establish a method of valuation for milL 
produots which are used as feed for dairy stock. It also contains analyses of a con- 
eiderabld number of feeds which are now being sold in Connecticut. Some of these 
feeds are of excellent quality and others are very poor or worthless, or are sold at 
exorbitant prices. 

A condensed statement is also given of the proximate composition of all the feeds 
in common use, and of the digestible matters contained in a ton of each, together with 
the quantities of nitrogen, phosphoric acid, and j^otash per ton. 

Tile ooDtents of this balletia were iucluded in the Annual Bejiort of 
&e Station for 1S88., a digest of which was published in Baqpetifflent 
Bulletin No. 2 of this office. 
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FBKBINa STUFFS (pp. 1^16). 

Methods of valuation (pp. 1-6). 

An attempt bas been made by tbis Station to find out and analyze all tbe feeds now 
in tbe Connecticut market whose average composition is not already known, and also 
to offer some method of comparison or ** valuation ” for them. 

The method here to be described is not a new one. It has been used abroad, where 
feeds, like fertilizers, are sold under guarantee^ as to composition and the seller is 
obliged to make good any dollciency, Tlie application of the method to American 
feeds and prices, wo believe, has not been attempted before, i>robably because suffi¬ 
cient data have not been in liainl. 

Analyses (i)p. 5-12).—Tbis article contaiu8 analyses of ‘‘Columbia 
Cured Feed for Horses and Cattle,” tbe ‘‘Concentrated FccmI for Horses, 
Cattle, Sheep, Swine, Poultry, etc.,” the “Concentrated Egg Producer,” 
whicli are not recouiinonded, and of colloii setMl bran, rye feed, oat mid¬ 
dlings, barley screenings, oats, buckwheat middlings, maize kernel, old 
process linseed meal, gluten No. 1 fetnl, malt sprouts, Cleu Cove starch 
feed, and apide pomace. ^Money valuations accompany the analyses. 

Average eomposifion of the winter food for dairy stock in Connecticut 
(pp. 13-15).—This article includes tables giving the average composi¬ 
tion of several kinds of hay, maize fodder, stover and kernel, wheat 
bran, middlings and shorts, oat bran, rye bran, cotton-seed meal, lin¬ 
seed meal, hominy chops, malt si>routs, gluten meal, brewers’ grains, 
and “starch feed.” 


BULl.F/riN KO. 97, xVPRlL, W). 

Fungous diseases of plants, Poland Thaxter, Ph. D. (pp. 1, 
2).—This article calls the attention of farmers and others to the recently 
established department of mycology, and contains a list of questions on 
onion smut, sent to onion growers. 

Fertilizers (pp. 3-13). 

Duties of dealers in fertilisers (p. 3). 

Gratuitous analyses of fertilizers (pp. 3,4). 

The trade values for 1881) of fertilizing ingredients in raw materials 
and chemicals (pp. 4,5). 

Valuation of superphosphates^ special manures and mixed fertilizers of 
high grade (pp. 5, 6). 

Fertilizer analyses (pp. G-13). 

The analyses refiorted include those of ashes from small birch-boughs, 
tobacco stems, cotton-seed meal (a mechanical analysis is, given of two 
of the samples of cotton-seed meal in addition to the chemical analyses), 
.nitrate of soda, sulphate of ammonia, potash salts, and cotton hull ashes. 

Cotton-hull ashes have been for some years the cheapest source of potash on the 
Connecticut market. The potash is soluble in water, is entirely free from chlorides, 
and is combined ohiedy with phosphoric and carbonic acid. The ashes are now used 
chledy on tobacco lands, but are worth the attention of all who buy raw materials 
rather than mixed fertilizers. The only thing which stands in the w'ay of their more 
general use Is the uneven 4|uaHty of the material, duo to the fact '^hat the bulls are 
often burned together wil^ coal, so that the hull ashes are mixed with considerable 
coal ashes. 
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Analyses of ground bone, tankage, dissolved bone-black, and special 
manures are also reported. With the analyses are given the cost and 
money valuation per ton, or data from which the valuation can be easily 
calculated. The following table of costs of valuable ingredients is culled 
from the bulletin: 


Jfiiiulkpr I 
of analy-1 

sed. I 


Cost per 
pound. 


Niirojtcen : 

From cotton-sood nioal. 

From oHfitor pomace. 1 

From jjitiato of floda. 2 

From sulphate of ammonia. 2 

l\)taisb: 

From potash aalta. 7 

F'roin < ottou liull ashes.i 0 

riiosjihoi 1 C acid : 1 

From (lis.Kin1vrd bone-lilack. J 


Cmtti. 

12.2 -13.5 
18. .3 
17.4 -17.6 
17. D -18 3 

4. 0 - » 

3 23-10 4 


BtrLLETIN NO. i>8, .TUNE, 1881). 

Home-mixed fertilizers (pp. 1-7). 

Thi« bulletin contains analyses of eleven samples of hoihe-mixed fertilizers sent to 
the Station this year, with such facts as could be obtained regarding tboir cost, etc. 
The formulas by wliicli the fertilizers were mixed are tirst i^iveii, followed by tlie tabb^ 
of analyses and valuations, with some explanations and further remarks regardiiio 
them. ^ ^ * 

The average cost of materials for the fe^tili^^e^s referrtid to iu this bulletin has been 
$33.79 per ton, delivered at the purchaser's freight st atiou. Two dollars w ill fully cjpver 
the cost of screening and mixing, [ From $l to $1.50 is the estimate (tf tho.se who have 
done the work.] At the highest estimate, therefore, the average cost of fhese home* 
mixed fertilizers has been $3,5.79 per ton. The average valuation has been $38.83 per 
ton. In no case lias the valuation l>o<*u less than the cost of the chomicals mixed. 
The valuation of ready*mixed fertilizers, on the other hand, is quite uniformly less 
than their cost. 

The advantages claimed for home-mixing are: 

(1) Each ingredient can be separately examined by the purchaser, and if necessary 
sent to the Experiment Station for analysis. The detection of inferior forms of 
nitrogen or phosphoric acid is much easier and more certain iu a single article than 
in a mixture. 

(2) It is self-evident that an intelligent farmer, by home-mixing, is better able than 
any one else can be to adapt the composition of his fertilizers to the special require¬ 
ments of his land as well as of his crop, and how greatly the soil requirements vary 
in this State, even over a small area, is strikingly sliown by the field experiments an¬ 
nually ijeported by our farmers tbrongh the Stations. 

(3) It is claimed that the same quantity and quality of plant food costs much less 
in home-mixtures than in ready-made mixtures, because the cash purchaser of fertil¬ 
izer chemicals deals directly with the importer or manufacturer, not with the middle¬ 
man or retailer, and receives quotations without reference to the prices asked in his 
neighborhood by retailers of the same goods. 

fheto is no longer any question as to the expediency of home*mixing in many cases. 
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From sncli raw materials as arc in our markets, without the aid of milling machinery, 
mixtures can be and are annually wade on the farm which are uniform in quality, 
tine and dry, and equal in all respects to the best ready-made fertilizers. 

The economy of home-mixing dcpoiids, of course, ou the prices \\hit h sellers of 
mixed goods are willing to take and on the cost of fertillzer-c^n^mical« delivered as 
near the farm as mixed goods can be bought. Theie, is al u iivs a chiince, for the farmer 
who studies the market and the needs of bis farm to save enough in the purchase of 
his fertilizers to make just the difference between jiroiit and loss ou a crop ; and in 
farming, as in everything else where competition is close, prolit usually comes from 
care in these small margins (d" expense. Perhaps home mixtures arc not, indeed, 
always and everywhere cheaper or more economical than comnnuTial mixtures, but it 
w ill often happen that money can bo saved by tlie timely ])nrcliase of raw materials 
and their mixture on the farm. Each individual farmer ought to he the best or only 
judge of the economy of home-mixing in his particular case, as well as of the for¬ 
mulas'’ which are bestadaided to his soil and crops. 

BPLEETIN No. hO, .TUNE, 1889. 

Fertilizer analyses (pp. 1-5). 

ffool waste ,—The sample analyzed apiieared to he made up mostly of tag-lorks,” 
iiiiwasLed w'ool eontaining considerable sheep dung. * * * 

With nitrogen reckoned worth H cents, phospboiu acid 7 ecu Is, and potash cents 
per jionnd, the total valuation will be $10..^>7 per ton. This slowly decomposing fer- 
t ilizer is espeeia ly suitable for fruit-trees and grape-vines or grass, w here, an enduniig 
rather than <|uiok effect is d(‘-sirable. 

The article also contains analysi's and valuations of ‘‘ damaged corn- 
meal,” cotton-seed meal, and castor pomace. 

Reckoning phosphoric acid aiid potash at 7 and G cents per pound, resp uitively— 
the rates used in the valuation of mixed fertilizers—nitrogen in cotton-seed meal costs 
from 12.4 cents to 14.9 cents per ])Ound, and in castor }>()mace about 19 cents. The 
price of castor pomace has ailvaticed lo a ton siuc(‘ lust year, and in eoiisetpienee it 
has become one of the most expensive sources of nitrogen, while lust year it was one 
of the cheapest. Cottoii-seed meal has also advanced in jiricc. hut still remains the 
cheapest source of available nitrogen. 

Bove manures .—Since the establishment of this Station, twelve years ago, there 
has been a great imjirovement in the mochauical condition of tlie bone manures sold 
in Connecticut, as is seen from the table, wbicli gives the average liueiiessof all tliose 
wdiich have been analyzed here during that period. 

Tbc fertilizing value of line bone is much greater than that of coarse bone. The 
latter may lie in the ground for years, while vtu'y fine bone is readily decomposed and 
taken np by plants. The improved condition and increased value of our bone manures 
is, to some extent, a result of the action of this Station, which, in the year 1^79, first 
carried into effect the method of valuation based on the mechanical as well ns the 
chemical analysis. Nitrogen in the finest bone is now worth IGJ cents per pound, 
while that in the coarsest bone is valued only at 8i cents, and plu>8i>horic acid is 
valued at 7 and 4 cents in the two grades, respectively. Very finely ground bone is, 
at present, one of the cheapest sources of (piickly available nitrogen and phosphoric 
acid. 

The analyses of twenty samples of bone manures are reported ta 
tabular form. 

8406—No. 1-2 
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Storrs School Agricultural Experiment Station. 

Connected with Storra Agricultural School. 

Locatiou, Storrs. Director, W. O. Atwater, Ph. D. 

BULLETIN No. 3, FEBRUARY, 1889. 

This bulletin was included in the Annual Eeport of the Station for 
1888, a digest of which was published in Experiment Station Bulletin 
No. 2, of this office. The topics are: 

Roots of plants as manure (pp. 1-7). 

Observations on the roots of grass, clover, etc. 

Weight of roots and stubble in one acre. 

Fertilizing materials in roots. 

Meteoboloou!Al observations (p. 8 ).—a summary-of observa¬ 
tions for October, November, and December, 1888. 

DAKOTA. 

Dakota Agricultural Experiment Station. 

Department of Dakota Agricultural College. 

Location, Brookings. Director, Lewis*McLontli, Ph. D. 

BULLETIN No. 9, JANUAKY, 188i>. 

Experiments with corn, Luther Foster, M. Sc. (pp. 1-8).* 

The corn experiments einhraced a set of 39 plats, each containing 00 rows, 24 hills 
in length. Thirty-three of these plats were planted with ditferent varietitjs of corn, 
18 of dent and 15 of Hint, the rest being used for experiments in deep and shallow 
cultivation. * Tlie early part of the season was not favorable for corn-grow¬ 
ing, being cold and wet. * The stand in general was poor, resulting in part 

from unfavorable weal her and bad seed, but priii<?ipally from the work of grtiuud- 
sqnirrels. • It was observed in all the plats that the earlier plantings grew 

larger and stronger than the after ones, and that the silks and tassels made their ap¬ 
pearance more regularly. 

The results of a single season’s work are only entitled (o the public attention as 
showing the scope of the experiment undertaken. 

Definite results of any practical value to the farmer can only be obtained by a con¬ 
tinuance of the same experiment, under a system of careful observations, extending 
through a number of years. Of this a begiuuing has been made. 

Details of the results are given in tabular form. 

Deep and shallow culthmtion of corn (p. 8).—The deej) cultivation was 

^ These experiments are in a lino indicated by the director at the time of the organ¬ 
ization of the Station in a communication which was printed in the Report of the 
Committee on Station Work of the Association of American Colleges and Experiment 
Statiousy published by the Commissioner of Agriculture in the spring of 1888. The 
ooihmunication contained the following: 

Cora,—To plant a plat of all the quick-growing varieties of com we can find every 
day through May, and keep record of date, culttvatiou, the reaching of several stages 
of its growth, and of its maturity, for the purpose of helping to settle the question of 
com .culture for southern Dakota, the corn season, and the kinds to plant. Wheat 
and Itax have been nearly all the crops grown heretofore until last season, when 
much corn pis planted, and matured, 
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made with a double-shovel plow; the shallow with a spring-tooth cul¬ 
tivator. The diflference in average weight of stalks and bushels per 
acre of corn was slight. The experiment was impaired by early frost. 

BULLETIN No. 10, FEBKUAKY, 1869. 

The gbemination of feorted geain, 0. A. Keffee (pp. 3-8).— 
This article records an experiment with eighteen samples of frosted 
grain, including two samples of biirley, one of oats, and fifteen of wheat, 
to determine the vitality of such seed. The experiment was made in 
re8i)ou8e to numerous requests for information as to the value of frosted 
and stack-burned grain for seed. 

DiftVreiinnrthotls for dotcrniiiiiiig tbe porcentage of germination were employed. 
Fifty seedw of eacli sainiilft were drilled iii black soil, in sballow boxes, which were then 
placed in the propagating house, where they would have a gentle bottom heat. The 
soil used was taken from a ludd that had never been manured. 

A number of samples, a.s shown by the table, were placed in carpet-paper cells; the 
pa])cr is thick and porous, and retains moisture well, thus inducing germination. 
Still other samples were placed on small squares of t^arpet-paper in flowor-pot saucers, 
and these were saturated with water and set one on top of another, thus having an 
air-s[)ace of an inch over each sample. * • * 

A comparison of the table, with the tigures showing the percentage of germination, 
will show that seeds do not gerniiiiate in the ratio of their plumpness. Of sample No. 
4, containing 40 per cent of plump seeds, only 54 ]>er cent germiih^ted, while of sam¬ 
ple No. 3, containing but 7 per cent of plump seeds, 82 per cent germinated. In the 
latter sample by far the greater proportion of the grains—75 per cent—were badly 
sliiivolcd, while in sample No. 4 but 32 per cent were badly shriveled. * 

It would not be safe to lay down any arbitrary rule for the use of frosted grain for 
seed. Neither w^ould it be fair to conclude, from these ex])erimeuts, that all seeds m 
which the germ is uuiiijuriid will produce good ]>lants, however 8hrivoh*d the grams 
may be. On the contrary, the investigation suggests unusual care iu the jireparation 
of the soil and in seeding. 

If careful testing shows that a fair percentage of injured grains w ill germinate, the 
planter should not conclude that more germination insures a good crop. Granted 
that the germ is uninjured (and this is determined when the seeds grow) the plump 
grain must betaken as the perfect seed, because it is comiiletely filled with plant food, 
and the seed is good in jiroportion to its plumpness. Much can be done to aid the 
growth of shriveled grain ; careful preparation of the soil, and planting w hen the 
weather is most favorable, arc points largely within the control of every farmer. 
May it not be, also, that with good weather and w^cll jiropared soil, comparatively 
shallow' seeding will bo advisable? 

BULLETIN NO. 11, MAKCH, 1889. 

Field experiments with wheat, oats, and barley, Luther 
^Foster, M. 8o. (pp. 3-^).—Trials were made with sixteen varieties of 
wheat, nineteen of oats, and thirteen of barley. Tlie times of maturity 
and amounts and quality of produce were observed. 

Experiments in sowing broadcast and with the roller-press drill werje 
also made. “From these some special points in favor of the latter 
method may be briefly stated as follows; ‘ ^ 

(1) Quick germination is insured by the seed being put at ouce into 
moist soil and the covering finned by the rollers. 
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(2) The wind instead of laying bare the seed rather deepens the 
covering by partially filling up the tracks of the rollers. 

(3) Economy of seed through the certainty that all is covered. 

(4) The weeds are not so rank and interfere less with the growth of 
the grain.” 

BULLETIN NO. VZ, APRIL, 1889. 

Forestry, C. A. Kefper (pp. 3-13).--Thi8 bulletin contains an ac¬ 
count of the operations in forestry undertaken at this Station. 

In the luontli of October, 1887, a plat of ground containing about 3 
acres, lying north of the college buildings, was planted with tree seeds, 
the intention being to permit the trees to stand where they grew, and 
thus secure a windbreak for the buildings and campus. The ground 
used is at the crest of a alight elevation which sloiies to the west for 
about half a mile to a small creek. The soil is black, with a stiff yellow 
clay subsoil, in which tliere is a little sand. While n^t “ hard pan” 
this subsoil is far from being porous in the usually accepted meaning of 
the word. The same soil is found in all the plantations of this depart- 
ineiit of the Station, and is most common in this part of Dakota. 

The varieties planted were box elder, white ash, black wild cherry, 
honey locust, white oak, burr oak, red oak, black walnut, white walnut 
or butternut, chestnut, hard maple, shell-bark hickory', basswood, and 
black locust. 

Trees on the college lairn (pp. 5-8).—“ In Cnlletiu No. 1 the conditions 
under which the trees on the college lawn are growing and the methods 
of planting and culture were fully explained. The past season has im¬ 
pressed me more fully with the value of some varieties named iu that 
bulletin, notably the white elm and the European larch.” 

This article contains notes on the different varieties of trees growing 
on the college lawn. 

The forest tree nursery (pp. 8-12).—“ In the spring of 1888 the follow¬ 
ing varieties of trees, ranging iu quantity from two hundred to two 
thousand, were planted in the nurseryEuropean larch, yellow birch, 
black wild cherry, European white birch, box elder, white ash, white 
elm, cottonwood, soft maple, white walnut, black walnut, white oak, 
basswood, Scotch pine, white spruct^.balsam fir, Norway spruce, Colo¬ 
rado blue spruce, Douglas spruce, arbor vitas, white pine, red cedar. 
Black Hills native spruce {Picca alba), Black Hills native pine {Pinm 
ponderosa), hemlock, red pine, gray pine. 

In additiop to these, about five thousand cuttings, including Popu- 
lus oertinensiS, P. pyramidalis, P. nolester, P.pyramiAalk suavolens, Salix 
laurifolia, S.fragilis, were planted.” This article contains notes on the 
trees in the nursery. 

The evergreem (pp. 12,13).—“About ten thousand evergreens of tl^ 
varieties named iu the bulletin were planted in the same way as the 
deciduous trees.” The methods of planting and culture are desctilmd, 
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and the number of trees of each kind planted, as well as the number 
alive at the end of the season, is stated. 

BULLETIN NO. 13, APRIL, 1881). 

Insects and insecticides, 1. H. Orcutt, M. D,, Pn. D. (pp. 3~28).— 
This contains practical directions for the catching, preserving, and 
transportation of insects, and for the use of insecticides; an illustrated 
account of spraying apparatus; and compiled notes on the following 
insects: Oecropia emperor moth {Platysamia cecropia, Linn.), American 
silk worm (TeUa polyphemuH^ Linn.), sphinx moths (Sphingidee)^ elm 
saw-fly [Cimbex americana^ Leach), yellow spotted willow slug {Nematm 
rent rails, Say), streaked cottonwood leaf-beetle {Plagiodera scrqHa, 
Fabr.), cut-worms, southern cabbage butterfly {Pieris protodice, Boisd.), 
imported cabbage butterfly (Pieris rapw, Schrank), cabbage plusia 
(Plusia hrassim^ Riley), zebra cabbage-worm [Ceramioa plvfa, riaiTis)^ 
cabbage i)lant-louse {Aphis hrassiew, Linn.), Colorado potato beidJe 
{Doryphora decemlineata, Say),and striped cucumber beetle {JHahrotlca 
vittata). —The following items are of special interest: 

Cecropia emperor tvorm, —These* worms were found at this Station diiriuj; tbo past 
summer destroying the box-elder, maple, willow, cottonwood, plum, apple, cherry, 
mountain ash, elm, catulfia, etc. • * ’’riie destruction has been so great in 

many places it is feared that trcc-raising must he abandoned if something is not done 
to check them. If the cocioous are collected in a given locality there will be no 
worms the following season. The eoeoons may bo torn down from the tops of the 
larger trees with a hook fastened to a pole. Hy opening a number of cocoons and 
can5fully comparing the w<dghti of those containing healthy pupjo with those which 
do not, it is not difliicult to assort them. Only those contaimnq healthy pnpm shoM 
be (h'Stroyedy as many of the others contain the pnp<v of one of the cecropkfs greatest 
enemies ami the farmers' faithful friends. Cocoems may be kept in boxes (on shelves 
if many are to be preserved) with one-half inch holes bored in them. The holes will 
not allow mice to enter, hut will allow small insects to escape. If the cocoons have 
not been assorted moths will appear about the first of Jane, which may be taken out 
and destroyed. The friendly insects may not appear until several weeks after the 
moths have been destroyed. If the cocoons are carefully gathered and cared for, 
;i8 stated above, the relative number of the parasitic insects to the numherof cecropia 
larvm will be greatly increased, as few cocoons need be overlooked in gathering. 
This will enable the small insect friends to almost annihilate the large enemies. If 
the worms are not numerous they may he picked off and destroyed. One man writea 
that he out about twelve thousand in two with shears last summer. They may be destroyed, 
without being handled, by pouring a few drops of kerosene along the hack from a 
can with a very small nozzle. If the trees are large tliei^ can be fastened to a long 
pole at an angle, and bo used by a person standing some distance from the tree. If 
but few trees are to be protected, this seems to be by far the better way to proceed. 
Use but a few drops of kerosene on each w orm, as it will kill the leaves if poured on 
them. 

Elm saw-fly. —These saw-dies are frequently regarded as “ big hornets ” by careless 
observers. The abdonien of the male varies in color from briok-red to shiny hla^k, 
while the abdomen of the female is plainly marked along each side with white. 
These insects appear the last of May or first of June, and begin at once their work of 
46stm0tion upon the willow, soft maple, eto. They are provided v#th very powerful 
for cutting slits in the bark, and with long tongues for lapping up the sap. One 



22 


jaw is forced into the bark, the other is securely fastened a little to one side, when, 
with a powerful effort, the first jaw is drawn through the l>ark toward the second. 
This operation may be repeated till the branch is completely girdled. The sap is 
carefully lapped up as the operation progresses, and if the branch does not die the 
scars may be seen years afterward, 

BULLETIN No. 14, APRIL, 1889. 

The sugar beet, J. H. Shepard, M. S. (pp. 3-6).—An account 
of preliininaiy experiments with seven varieties of sugar beets to ascer¬ 
tain if such beets are adapted to the soil and climate of Dakota. The 
yields and sugar content were sufficiently encouraging to justify repeti¬ 
tion of the experiments. 


DELAWARE. 

The Delaware College Agricultural Experiment Station. 

Department of Delaware College. 

Location: Newark. Dirofior: Arthur T. Neal% Ph. D. 

BULLETIN No. 4, MAY, IHbO. 

IN.T1TRIOUS INSECTS, IDENTIFICATION AND EXTERMINATION, M. 11. 

Beckwith (pp. 3-10). 

Original investigations in entomology will be undertaken as soon as facilities are 
secured for this lino of work. At present, however, the demand in Delaware is— 

(1 j For imtruction regarding the habits of well-known insect pests. 

(2) For the description of thoroughhj tested remedies^ and of the proper methods of using 
them. 

For the purpose of obtaining data, seven thousand copies of a circular were mailed 
to the farmers and fruit-growers residing in tbo State. In tJiis circular information 
was requested relative to the appearance of new insects, as well as to the amount of 
damage to crops caused by the familiar forms. 

Forty different species wore reported. Those mentioned as being especially abun¬ 
dant and causing the greatest injury are noticed in this bulletin. 

The biilletiu coulaiiiM short compiled accounts of the following insects: Asparagus 
beetle (Crloarts asparngi, Linn,), rose beetle (Maerodaetglas subsjnnosus, Fabr.), 
striped cucumber beetle (Dbiftro/icatn/tafa, Fabr.), Colorado potato beetle (Doryphora 
decemhnearay Say), plum curculio (Conotrachelus nenuphar, Herbst.), codling moth 
(Carpoeapsapomonella^ Linu.), white cabbage butterffy {Pirns rapw, Linn,), goose¬ 
berry saw-tly {JSemaius ventricosus^ Klug.), and tomato worm {Boliothis armigeraf 
Hub.). 

BULLETIN No. 5, JUNE, 1889. 

The inspection of seed and op stock feed in Delaware, 
A. T. Neale, Ph. D. (pp. 3,4).—This introductory article gives a brief 
account of Sie work of a force of inspectors recently organized by the 
Station to collect samples of seed sold in Delaware. The purity and 
vitality of the seed thus obtained were tested at the Station. Director 
Neale calls attention to the fact that a very important result of the 
work done in fertilizer control by American and European stations has 
been to show that “farmers need teachers quite as much as they need 
detectives,” and implies that this will prove equally tme in regard to 
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seed contro}. The priacipal difficulties with the seed commonly sold in 
the markets are lack of vitality, i. e., germinating power, and impurities, 
including not only dirt, which does little harm, but also seed of weeds 
and parasitic plants, some of which sire very harmful. The Delaware 
Station is striving not only to detect imperfections and impurities in 
seed, but also to show the farmer the desirability of seed control and 
to i)oint out the dangers lurking in tlie seed he uses, which may easily 
escape his observation, and possible economies in the use of seed he 
sows. 

Early in February, 1889, the Station appointed twelve inspectors and 
assigned to eacli a separate district in the State, which embraces in 
every case from one to three of the local divisions called “hundreds.” 
The duty of an inspector was defined to be the selection of one or more 
" samples of cveiy kind of seed and feeding stuff offered for sale in his 
district. The aim of this iusi)ectiou was to learn definitely the kinds, 
the (piality, and the retail price.s of the above-named materials, as sold 
III Delaware. 

A complete list of the insjiectors is given, and tables show the num¬ 
ber and sources of the samiiles of seed which each one secured. Prior 
to Ajiril 1 some two hundred and tw'enty samples of seeds and fifty 
samples of feeding stufi's were received at the Station’s laboratory. 
The. analyses of the feeding stuffs are still in progress, and will form 
the subject of the next bulletin. 

Seed testing, F. 1). (Iuesteu, M. S. (pp. o-lL').—The importance 
of this work is urged; attention is calletl to the fact that “little has 
thus far been done by the American stations toward exercising con¬ 
trol over the seeds sold in their several States;” tlie article also contains 
directions for the collection of samples; accounts of the methods of ex¬ 
amination, and a copy of the form used for the report of the test; reports 
of tests, with explanations and practical conclusions, and a series of 
tables in which tlie results of examiiia ioii of seed.s are given in detail. 
The tests were of two kinds, purity examinations and germination tests. 

Impurities .—The purity examinations show that the seeds sold in tlie 
State during the present season have been fully up to the average. 
The average results of the tests made at this Station are compared 
with calculations of Prof. A. If. Ledonx (sec Annual Report of North 
Carolina Station for 1880) for American and (iermaii seeds. The out¬ 
come is very favorable for the Delaware seeds compared with those of 
the United States in general, and for tliose in the United States as 
compared with the German. As regards the grasses, howeviu-, Ledotix’s 
calculatrious are less favorable to those sold in the United States. In 
the Delaware examinations, “ garden vegetables, in acdordance with 
experience elsewhere, give, as a rule, a high percentage of purity, ^ud 
are comparatively free from foul weed seeds.” 

Nature of the impurities,—ThQ kinds and amounts, j)f all the weed 
seeds foupd in the grasses amt forage plants are given in a table show- 
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ing tbe namber of samples of seeds in which each hind of weed was 
fonnd. Thns, in one hundred and fortj-eight samples of seeds sold in 
Delaware, forty-four contained plantain {Plmtago ma}or)-, twenty- 
seven, sheep sorrel {Bumex acetosdla) ; twenty-five, rag weed {Ambrogia 
artenUsictfolia)-, five, dodder {Cttaeuta)-, and one, Canada thistle {Cnicm 
4jirvemis). Twenty-six different species of weeds were found in the 
samples tested. 

“This list tells its own story, as to how the majority of weed seeds get 
upon the farm; for not only is the farmer sowing them, but, as Ledoux 
has remarked, he is sowing them upon well prepared land, where they 
will be sure to grow.” 

Quantity of impurities. —One sample of red clover seed contained 9.2 
per cent of impurities. These were seeds of nine kinds of weeds, etc., 
among which were plantain, smart weed, rag weed, an<J foxtail grass. Tak¬ 
ing 8 poundsof this clover seed, tbe usual quantity for an acre, the number 
of weed seeds was sufficient to give one seed of sheep sorrel every 4 feet 
in drills 3 feet apart; one of rag weed every 10 feet in drill^^G feet apart; 
the same number of dodder and enough of all the weed seeds of differ¬ 
ent kinds to make one seed every 0 inches in drills 9 inches apart. This, 
however, was rather an extreme case. Another 8ahJi)le Of red clover, 
which came nearer the average, hml 1.2 per cent of impurities by 
weight. If 8 pounds of thfs seed were sown on an acre, the number of 
weed seeds would be sufficient for one every foot in drills 15 inches 
apart. 

“The tables show how it is possible, even by the use of a compara¬ 
tively pure seed, to introduce upon land a supply of weeds which may, 
in time, overrun a farm to a serious degree; aud when wo consider that 
this process of sowing weed seeds -is repeated from year to year, t,he 
argument has still greater force.” 

Bodmer. —Au account of the dodder (Cusouta tri/olii) is given. This 
parasite, which grows upon clover, alfalfa, etc., is in some cases a very 
serious pest. 

“ Every precaution is to be taken against the introduction of this para¬ 
site into the State. In Germany its presence has proved a national 
calamity and well nigh forced German farmers to abandon the growth 
of clover. 

The flax dodder, according to Ledoux, broke up the culture of fiax in 
North Carolina, and paved the way to cotton culture. In Germany, tbe 
fight against the Cusouta has been vigorous, but the enforcement of 
stringent laws and the sharp eye kept by the German seed-controls over 
the quality of clover and alfalfa seed, has done much to reduce thj^ evil.” 

A sL'iking instance of the need of precautions in this country is given 
in a sample of alfalfo seed sent to the Station for examination. “ Tbe pnr- 
chai»r remarked that it was one of tbe purest seeds he bad ever seen, and 
an examination proved this fact, tbe percentage of imparities being 
pnly mainly dirt. But a close examination revealed tha presence 



25 


of Cvscuta or dodder seed at tbo rate of seven hundred and twenty to 
the pound. This seed, when sown at the rate of 15 pounds to the acre, 
which is about one-half that generalb" sown in Germany, would furnish 
nearly eleven thousand Cuscuta seed to the acre, or enough to give one 
seed every 2 feet in drills 2 feet apart. The sowing of this much Cus- 
cuta seed upon an acre of land w’ouhl, at the least, be a dangerous pro¬ 
cedure, and might result in a total destruction of a crop in the course of 
two or three years.” 

Oerminaiion tests, —The percentages of vital seed, relation of vitality 
to rate of seeding, vitaJity averages (seed in one hundred capable of 
germination), duration of tost, percentage of seed decayed, weight of 
seed and i)resent value, are discussed and the results given in tables till¬ 
ing twelve pages; those of pnrdy examinations fdliiig the five pages 
which follow. A very convenient germinating apparatus in use at the 
Station is describeii. Samples were tested in duplicate and results 
which differed more than 10 jier cent in germinating power Nvere re¬ 
jected. Coniiiarisons of results in these investigations in Delaware, 
other parts of the United States, and in Gei many are given in tabular 
form. 

“The vitality of seed sold in the State during tlie present season has 
upontlie whole been good, and well up to the average standard. This 
fact, in a State ^^here no systematic control has ever before been in op¬ 
eration, is a source of congratulation. * * ^ The vitality of theclo- 
ver seed is especially good. This also applies even more strongly to 
the timothy. The low vitality of the grasses, jiarticularly of those 
less known to agriculture, but of intrinsic value, is a great drawback 
against the introduction of a mixed grass herbage in tliiscouutry. The 
quality of the garden seed is generally above the standard.” 

Ooiisiderations are stated which imply that the “ usual method of 
seeding is, in the majority of cases, excessive and perhaps wasteful.” 

FLORIDA. 

Agricultural Bzperiment Station of Florida. 

Department of Florida State AtjrieuUnral and Mechanical College, 

Location, Lake City. Director, Kev. J. P. DePass. 

BULLETIN NO. 5, APRIL, lb89. 

An^vlysis of fertilizers, J. M. Pickell, M. I)., AND J. J. Earle, 
A. B. (pp. 1-5).—The bulletin contains results of analyses of five sam¬ 
ples of-commercial fertilizing materials, one muck, one marl, three soils 
and onesubsoil; and directions for taking andsending samples of soil, 
water, and fertilizers for analysis, 

Florida is the only State east of the Mississippi River that has no law for^the 
analyses of commercial fertilisers. ^ * It is, iieveitheleHS, the purpose of the 

Station to publish the results of analyses of fertilizers sampled^fcom time to time in 
vatious parts of the State. 
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OBOIIGIA. 

OeoTgia Agricultural Experiment Station. 

Department of State College of Agriculture and Meehanie Arte, University of Georgia. 

Location, Athens. Director, W. L. Jones, M. D. 

BULLETIN NO. 2, JANUARY, 1880. 

Factors in agricultural investigations, W. L. Jones, M. I), 
(pp. 11-16).—^An iutroduotory article. 

Ash analyses of native woods, H. (’. White, Ph. D. (pp. 17- 
26).—A unmber of tlie more coiiimou native woods of Georgia were 
analyzed with a view to determine: (1) Their fuel value; (2) the 
amount and character of the mineral matter they contain; (3) the ma- 
uurial value of the ash as commonly obtained. The woods examined 
were black hickory (Carya tometitosa), red oak (Qttcrem ruftra), white 
oak {Quercus alba), post oak obtusilobu), yellow;, pine {Pinus 

mitis), old field pine (short-leaved—the common variety of the up- 
coiintiy—probably Pinns mitix), black pine (so called), dogwood {Vornus 
florida), red maple {Acer ruhrum), ash {Fraxinns (tfnerieana), cbestnut 
{Castanen mlyaris), and sycamore {Platanm ocddentalie). The results 
of the analyses are given in a series of tables. 

Origin of soils geologically ct)NsiDEBED, J. W. Spencer, 
A. M,, Ph. D. (pp. 27-31). —This contains notes on the origin of soils. 

The imported cabbage butterfly (Pieris kapac), J. P. Camp¬ 
bell, Ph. D. (i>p. 32-3.^).—A compiled account of this insect. 

Field experiments with phosphates and kainit applied to 
cotton, W. L. Jones, M. 1). (pp. 30-37).— The object of these ex¬ 
periments was to compare the relative nuuiurial values of phosj)horic 
acid in acid phosphate, phosphate slag (Pine-Thomas process), and 
floats, and of kainit “in combinations such as are frequently used by 
farmers.” The experiments were made on plats of one-tenth acre each. 
Each manured plat was duplicated. The kind of manure, rate per acre, 
and yield ])er acre in seed cotton are given. Attention is called to the 
variations in the yields of the unraanured plats, w'hich, as is very com¬ 
mon in such experiments, ‘^shows forcibly the difliculty of getting a 
correct standard of comparison.” 

Aside from the inequalities of soil, the season was unfavorable and it is 
diflScult to draw satisfactory conclusions. “Of phosphates, acid phos¬ 
phate appears to lead, slag comes next, and the floats are last, * * * 
but when the. relative cost of the acid phosiihate and slag are consid¬ 
ered, the apparent difference in favor of the phosphate is much reduced. 
Where kainit is nsed, other ingredients of fertilizer remaining the same, 
the yield is slightly increased.” 
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StJMMABY OP METEOROLOOIOAL OBSERVATIONS (p, 38). 

Summary for/our Deam — October, 18H4 to October, 188fi. 
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l*RK«EKVATION OP THE fiWEET POTATO IN WINTER, W. L. JONES, 
M. I), (pp. 39~4L^).—A record of one yearns experience with sweet pota¬ 
toes kept in a pit and in a dry well. 

TIuh t'XporiniHit in publiHhed, tioI because it furnishes a basis for deduction, but to 
direct, attention to tins very imijortant matter. If it was known exactly under t\ hat 
conditions sweet potatoes could bo ]>reser\ed through the winter, their cultivation 
would increase largely, for they are easily raised and can bo converted into very 
cheap pork, milk, and butter. 


BULLETIN NO. :i, APRIL, im. 

Entomology, J. P. Campbell, Pn, D. (pp, 45-49).—Compiled notes 
on the melon vrorm {Eudioptis hyalinaitt, L.), i)ickle worm (Eiidioptis niti- 
dalis, Cram.), and harlecpiiii cabbage-bug (Sirachia histrimica, Ilulm). 

Additional ash analyses of native woods, JI. C. White, Ph. 1). 
(pp. 50-5.1.)—A continuation of the work recorded in liulletin No. 2, 
(pp. 17-26). The woods examined were long-ieaved pine {Pinus palm- 
trill) and magnolia {Magnolia grandiflora). 

Cow-pea as a fertilizing crop—Manures for, W. L. .Tones, 
M. D. (pp. 54-58).—A record of experiments with fertilizers on cow- 
peas. “The pea responded i)romptly to mineral manures.’’ 

Preservation op the sweet potato in winter, W. li. Jones, 
M. I), (pp. 69-61),—A record of the continuation of experiments reported 
in Bulletin No. 2 (pp. 39-42). 

One or two conclnsions only otui be drawn at present; one is that sweet potatoes 
may be kept through the winter when the temperatnre to which they are exposed is 
within the limits of 38.1^ and 88^' Fah., anti the average about 52^; another is that a 
damp atmosphere is not prejudicial to their keeping, neither is the presence of dif> 
fused daylight. 
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ILLINOIS. 

Agricultural experiment Station of the Univereity of ZUinoiB. 

Department of the UniverBity of lUinotB, 

Location^ Champaign. Director, Selim H. Peabody, Ph. D., LL. D. 

BULLETIN NO. 4, FEBRUARY, 1889. 

Field experiments with corn,^ Geo rob E* Morrow, A. M., 
AND T. F. Hunt, S. B. (pp. 37-127),—This article contains a detailed 
record of twelve field exi>eriment8 with common dent corn. 

Experiment No. 1.— Corn^ testing of varieties (pp. 38-87),—One hundred 
and sixty varieties were included in these tests, for which about 8 acres 
of laud were used. The results are given in detail in tables, together 
with summaries, general notes, and a record of the ineteorological con¬ 
ditions for the season of 1887 and 188<S. Classified descriptions of a 
large number of the varieticvS fill nineteen closely printed pages of the 
bulletin. In many instances these descriptions conclude with brief 
comments on the probable value of the different varieties to the farm¬ 
ers of Illinois, as far as any conclusion is warranted by the experi¬ 
ments. 

The varieties are divided into early, medium, late, and non-maturing, 
with reference to the latitude of the Station. Those varieties maturing 
this season in one hundred and twenty-five or less days from date of 
planting arc considered early; those maturing in from one hundred and 
twenty-five to one hundred and thirty-five days, medium ; those matur¬ 
ing in from one liundred and thirty-five to one hundred and forty-five 
days, late When corn became sufficiently hard not to be sensibly in¬ 
jured by frost it was considered mature. 

The following varieties are recommended for cultivation in Illinois: 

KAKLY MATUKING varieties, EOR northern ILLINOIS. 

Murdock (Ifjynoiiyms, Prairie Queen, WilPs Ninety-day, Goddard^s Favorite, Dam- 
meirs, Bon UK Praine, Queen of the Prairie, Yellow Clauge (aleo in central IlliuoiB 
as ail early variety); SibleyPride of the North (North Star); Golden Rod; EduioncVs 
Corn (also ill central Illinois as an early variety); Kane County Pride (Synonym, 
Eeigler^s Ninety-day); King of the Earliest (Synonym, Dakota Ninety-day); HilPs 
Improved Ninety-day; Champion of the North (Synonym, Ninety-day White); Smithes 
Mixed Dent, Smith’s Improved White, Smith’s Improved Striped (also in central Illi¬ 
nois as an early variety). 

MEPIUM MATURING VARIETIES, FOR CENTRAL ILLINOIS. 

Legal Tender; Riley’s'Favorite; Learning (Synonym, Iowa King); Clark’s One 
Hundred'day; Seek-iio-fnrther; Champaign; Log Cabin; Burr’s White (Synonyms, 
Giant Normandy, Dreshaok, Cbampirm White Pearl, 2eigler’s Ninety-day, White 
Qneen, Smith’s Favorite, Hugh’s Choice); Gourd Seed. 

” The character of these experiments, the accounts of which fill ninety closely 
printed pages, makes it impracticable to bring a satisfactory synopsis of them within 
the limits of the present publication* A more complete summary is therefore re-- 
fsetved for the Annual Digest of the work of the Stations* 
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LATK MATCRIXO VARIETIES, FOR SOUTHERN ILLINOIS. 

McConiiclVs Improved Orange Pride (probably desirable); Swengel Corn ; Steward’s 
Improved Yellow Dent 1 *probably desirable); Piasa Pride (on fertile river bottoms, 
probably desirable). 

Experiment No. 2.— Corn, test of varieties for ensil^ape (pp. 88-93).—Bar- 
rill and Whitmau ensilage corn (a large, late, orjiou-inaturiiig southern 
variety), Burr’s White (a coimnou, ineilium-maturiug, dent variety), 
and Breck’s Boston Market, were grown (the last on a smaller scale 
than the other two) in an experimental field. The details and results 
are snmmarizcd in five tables. 

When harvested for the silo, the Burrill and Whitman ensilage corn 
was less mature, its stalks taller, and the total yield of corn fodder per 
acre much larger than was the case with the Burr’s White. But the 
Biirrill and Whitman contained much more water than the Burr’s White, 
the latter having 40.3 per cent, and the former only 27.3 per cent of dry 
sub.stance. Coiiseiiucntly the total amounts of actually nutritive mate¬ 
rial in the two were nearly the same, and the difference in yield was 
mainly in the amounts of water. The ditlerences of composition of the 
dry substance of the two varieties were not large. The percentage of 
crude protein was appreciably higher in the Burrill and Whitman en¬ 
silage than in the Burr’s White, although in each case it was about half 
that of the average of the American and European analyses on record. 

“As shown in the tables, the Burr’s White yielded 23,050 pounds, and 
the Burrill and Whitman ensilage corn 35,285 pounds of fresh sub¬ 
stance, and 0,327 and 9,047 pounds, respectively, of dry substance, equal 
in weight to the dry substance of alionb 5^ tons of wcll-cnred timothy 
hay. 

The Burr’s White yielded 324 pounds per acre less of crude fiber and 
104 pounds more of nitrogen-free extract (starch, sugar, etc.) than the 
ensilage corn; while the ensilage corn yielded 4 pounds of crude fat, 
25 pounds of crude ash, and 74 pounds per acre more of crude protein.” 

Experiment No, 3.— Corn, time of planting (pp. 93-90).—The object of 
this experiment was to observe the effect of planting at different dates 
upon the amount and quality of the crop. 

“Seven plats measuring 2 by 8 rods each were planted with corn, one 
a week for seven weeks, beginning April 27 and ending June 8, 1888. 
• • * The hills were 3 feet 8 inches apart. Four kernels of Burr’s 
White dent corn were planted in each hill.” 

The details and results are given in tables showing dates of planting, 
numberof hills and plants, methods of cultivation, times when first and 
when fully in tassel, and other data. The final conclusion is stated as 
follows: 

< 

Thi» seaftOR, therefore, with the variety of corn named, a niedium-matnring variety, 
an4 good «oU «ud cnlture,,tbe best results were obtained from planting between May 
4 and 19, while satisfactory results wore obtained during the p^^riod of live weeks, 
from April 27 to Jnne i. 
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Ea^eriment No, 4.— Corn, d^th of planting (pp. 96-98).—^Tbe object 
of this experiment was to obserre the effect of planting at different 
depths upon the amount and quality of corn produced. 

“ May 4,1888, six rows, each 8 rods in length, were planted with corn 
at depths varying ftom 1 to 6 inches. * * • There were 36 hills in 
a row, and the rows were 3 feet 8 inches apart. Pour kernels of Burr’s 
White dent corn were planted in each hill. The depth was obtained 
by means of a scale on a dibble.” 

Tables are given showing depths of planting, number of hills and 
plants in each row at dates given, ears and pounds of corn jier row cal¬ 
culated, ears and bushels per acre, and ears per bushel. “So far as 
planting from 1 to 4 inches is concerned, the results are not at all de¬ 
cisive.” The general conclusion is thus stated: 

luasmuch as there is not a direct relationship between the*depth of planting and 
the yield, some accidental cause of variation is indicated; that is, accidental as re¬ 
lates to this experiment. If another season’s trial, when the possible error from 
outside rows is olimihated, gives the best result from planting II infties deep, then 
the present season’s results will be of more value. * * * The best depth to plant 
will depend largely upon the temperature, moisture, and mechanical conditions of the 
seed-bed at the time of planting-three conditions which aytf, probably, rarely ex¬ 
actly similar in two different places or seasons. In this experiment, tlieso conditions 
were all favorable to the early growth of the corn plant; and in such a case the depth 
of planting, between 1 and 4 inches, would mate but little difference. 

Experiment No. 5.^Cornj thickness of planting (pp; 98-100).—Tliii^ ex¬ 
periment was conducted with the object of determining the best thick¬ 
ness at which to plant corn, and also the best manner of distributing 
the corn at a given thickness—-whether, for instance, it is better to plant 
three kernels every 3^ feet, or one kernel every 14 inches.” 

NUMBKK OF STALKS. 

With Ihe same rate of planting, more stalks were produced where but one kernel 
was planted in a hill; but there was hardly any difference whether it was two. three, 
or four kernels to a hill. 

WKIGIIT OF STALKS AXI> EARS. 

The average weight of one hundred stalks of corn varied from 61 pounds in the 
first and thickest planting to 150 pounds in the sixth‘and thinnest planting, there 
being a somewhat regular although not constant increase from the thickest tb the 
thinnest planting. The average weight of one hundred stalks of stover*' varied from 
40 pounds in the thickest planting to 97 pounds in the thinnest planting, while the 
weight of one hundred ears raised from 23 pounds to 70 pounds. But the weight of 
stalks increased more than the weight of ears. 

In this experiment the development of the plant seems to have depended mostly 
upon the thickness of planting, and but little upon the method of distributiou. Al¬ 
though there werfi some very marked variations there was, in general, a great uni¬ 
formity of results. To a small extent, however, better development was obtained 
where two or three kernels were planted to a hill than where one or four kernels 
were planted. 

* By corn-stover is meant the residue of the mature corn plant after the removal of 
ears; by corn-fodder, both «ars and stalks, as proposed by Professor Armsby, Beport 
of Pennsylvania State College Experiment Station for 1887, Part IL, p. 146. 
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NUMBEfi OF EARS. 

The number of ears per acre varied from 18,932 in plat 1, one of the thicket-planted 
plats, to 5,604 in plat 12, one of the thinnest^plantecl jdats; about three and one-third 
tunes as many in one case as in the other. This would materially ailcct Ihe cost of 
harvesting, and, unless there is a ccuisiderable increase in yield, the increase in ears 
would be undesirable. Taking an average of the first four plantings, the number of 
ears produced i>er acre, with one kernel to a hill, was 13,529; with two, 12,504; with 
tliree, 12,216; with f(»ur, 12,649. * * It has been shown that where two and 

three kernels were idanted to a hill the ears were a little larger Ihan where but one 
was planted. 

YIELD. 

The average yield of corii-fodder, approximately, was, for the first jdauting, 9 tons 
per acre : the second, 8; the third, 7J; the fourth, 7^; the fifth, 6^, and the sixth, 5:j. 
The average yield of stover, approxiniatelj, ^^as6, 41f, 4?, 4^, 4i, and 4 tons ])er acre, 
respeciively. The average yield of shelled corn, approximately, was 89, 9.5, 87, 83, 
72, and 60 bushels ]>er acre, respectively. Of this quantity 32,64,71, 74, 61, and 55 
hushclH,*resjieelively, were oblained from the good ears, and 57, 31, 16, 13, 11, and 5 
bushels from the nubbins. 

Taking the average of the first four plantings, where one kernel was planted to a 
bill, the yield was 92.8 bushels per acre; two kernels, 93.4; three kernels, 87.4; four 
kernels, 87.8, and of shelled corn from good eais tlicre were bO.l, 66, 57.6, and (>0.2 
bushels per acre, respectively. There was a little move corn, and considerable more 
corn from good ears, where two kernels were jdanted to a hill. 

Experiment No. 0.— Corn, planting in hiUe or drills (pp. 106, 107).— 

Thus experiment was made to supydemeni Experiment No. 5. In tliat 
experiment the cultivation was the same whether there was one kernel 
every foot or three kernels every 3 feet. In ordinary practice, how ever, 
if corn is planted in hills, it is cultivated both ways; while, if planted 
in drills, it can be cultivated but one way.. An acre of laud was divided 
into two plats, each 8 by 10 rods. One jdat was planted in drills with 
a corn-planter, one to three kernels of Bari’s White Dent corn every 
16 inches; the other was planted in hills 3 feet 8 inches apart, two to 
four kernels in a hill. * • • Although the test lacks the thorough¬ 
ness desirable, the result is similar to results o\)taiued in Experiment 
No. 5, viz, no marked difiereuces from different methods of ydanting. 

Experiments S, 0, and 10.— Frequency and depth, of cultivation and, root 
pruning of corn ( pp. 107-113).—These are practically one experiment 
with tliree sets of conditions. In No. 8, in wliich the effects of fw- 
queiicy of cultivation are tested, the comparison is between cultivating 
four times (ordinary cultivation), cultivating six times (“ ordinary” and 
t w’ice after tasseling in addition), and cultivating twelve times. In No. 
9 the effects of deep and shallow cultivation are compared. In No. 10 
'tlie effects of root pruning are observed. The plats were treated by (1) 
scraping on the surface with a sharp hoe so as to remove weeds, but 
not stir the soil to any depth; (2) hoeing in the ordinary way, the ground 
being stirred 1 or 2 inches deep; (3) shallow cultivation, about 1 ineh, 
with a cultivator; (4) deep cultivation, at least 3 inches, with a culti¬ 
vator. • 

To test the el^t of frequency of cultivation, some of the deep cal- 
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tivated and aballow plats were cultivated four times daring tbe season, 
others twelve times i. e., three times as often as usual. 

Id each of the eight plats under experiment every other row was root 
pruned with a knife, which cut the roots about 3 inches deep and about 
6 inches from the center of the hill, which is as close as a cultivator 
ordinarily runs. 

As general results of the experiments it apijcars that (1) as to fre¬ 
quency of cultivation, there was practically Jio difference in the yield 
whether cultivated four, six, or twelve times; the only benefit from 
the extra cultivation was that the land was kei)t much freer tVom weeds; 

(2) as to depth of cultivation, the largest yield was with shallow culti¬ 
vation (1 inch) and the smallest with deep cultivation (3 inches); the 
yield without any cultivation was less than with the shallow and more 
than with thedeep cultivation; the weeds were more effectually destroyed 
by the deej) than by the shallow cultivation; (3) as to the effect ol' prun¬ 
ing,im difference was observed betwe(*n the pruned and mipruned rows 
in regard to size, vigor, or stage of maturity. 

The yield of corn i)cr acre was, on the average, 4 bushels more from 
the unpruned than the pruned rows. In no plat wfis thq difference in 
favor of the i)runed portion. The effect of pruning was greatest wliere 
the plats were cultivated least, and was lea.st marked on those which 
bad the most cultivation. 

As to the general application of the above results, it is to be observed: 
(1) That in tliese experiments the soil was very fertile, being “newly 
broken sod, which is generally conceded to require less cultivation than 
old laud;” (2) “ that the season was unusually favorable for corn,” and 

(3) that there was considerable rain during the time of cultivation and 
pruning, which may have helped the corn to recover from the injury of 
root ]iruuing. “ Final judgment may, f herefore, be wisely delayed until 
the experiment can be repeated several years on the same land.” 

Experiment No. 54.—Com, root growth (pp. 113-115).—The particular 
object of the inquiry was to ascertain the number of the roots and their 
depths at the points where they are likely to be disturbed by cultivation; 
what proportion of all the roots was suificieutly near.the surface to be 
so injured; and whether by root-pruning 3 inches deep, as in Experi¬ 
ment No. 10, enough Toots would l>e cut so that any considerable effect 
should be expected therefrom. To this end a few hills were examined 
just as they were found growing in the field by digging a trench beside 
the lull and washing the vertical side with water. Four hills were ex¬ 
amined. They grew on a black prairie loam, which is 1J to 2 feet deep, 
and is pnderlaid with permeable yellow clay. These investigations are 
as yet too limited to allow any general conclusions, but they will form 
the basis of future work In this line. Three-fourths of the roots would 
aothave been broken by root-pruning or cuUivatiug 3 inches deep; bat 
fill but one would have been at 4 inches deep. 

No. 11 and No. 2i.—Comparmn ofeffecte offerUUzerti on 
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com (pp. 116-121).—These exj)eriment8 were made to observe the effect 
of some of the common forms of commercial fertilize!^, hog tankage and 
stable manure, on the yield of com. 

The stable mannre was a mixt are of horse and cattle manure com¬ 
bined with the usual litter. In both experiments it was applied before 
the land was plowed. The commercial fertilizers used in Experiment 
No. 11 were muriate of potash, dissolved bone-black, sulphate of ammonia 
and hog tankage separately, and a combination of muriate of potash 
and hog tankage. In Experiment No. 24, besides those already men¬ 
tioned, cattle tankage, bone meal, glue-factory superphosphate and 
nitrate of soda were usetl. In Experiment No. 11 the lertilizers were 
sown broadcast on the plowed land. 

No appreciable increase of yield was secured by the commercial fer¬ 
tilizers on this laud this season, and the increase produced by the stable 
manure, used in Experiment No. 11, was not sufficient to pay for its use 
unless the surplus fertility left in the soil gives a more marked increase 
next year. 

General concliutions and suggestions (pp. 121-127).—These, which fill 
six pages, ‘‘are suggested in part by the experiments reported in this 
bulletin and in part by those tried in previous years, and by experience 
in ordinary field culture of corn.” They discuss varieties, improvement 
of varieties, soil preparation and fertilization, planting, cultivation, and 
harvesting. They do not easily admit of condensation, and are there¬ 
fore reserved for the Annual Digest of the work of the stations. 

Garden experiments with sweet corn, 1888, Thos. J. Burrill, 
Ph. D., and G. W. MoOluer, S. B. (pp. 138-138). 

Uxperiment No. 49 .—Sweet corn, testing varieties .—The classification 
adopted for the forty-seven varieties of sweet corn tested may be tabu¬ 
lated as follows; 


Yanetioft. 


Early 


Late.... 


! Tim© of reaching edible mator- 
I ity after planting. 


Color. 


} Sixtydhree days or less. 


Yellow. 

White. 

Colored, not yelloitp. 


1 Sixty-four to seventy-one days 

i 

j Seventy-two days or more .. 


White. 

Colored, not yellow. 
White. 

Colored, not white. 


Detailed descriptions of the varieties fill eight closely printed pages 
of the bnlletin in type. The results of tbe experiments are recorded in a 
tabile, showing number of plat, name of variety, date of first and fall 
bloom, and when firat ears were fit for nse, days from planting to edible 
maturity, yield, weight of tbe selected ears, and iier cent of full stand. 

, ^466~-No« 1 — 3 
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BULLETIN NO. 5, MAY, 1889. 

Grasses and clovers : effect of ripeness on yield and com¬ 
position, Thomas F. Hunt, S. B. (pp. 141-164). 

Experiment No. 50.—“The investigations reported in this bulletin 
were undertaken to ascertain the effect of cutting certain grasses and 
clovers at different periods of growth upon the yield of hay and its com¬ 
position. The results obtained by several others who have made inves¬ 
tigations on the same lines are also given, and the whole is believed to 
be a fairly comprehensive summary of the data so far accumulated upon 
this subject in this country.” 

This article contains explanations of technical terms used in state¬ 
ments of chemical analyses of grasses and clovers, including the terms 
co-efficient of digestion and nutritive ratio. 

“Four grasses (timothy, KentunJjy blue-grass, orchard grass, and 
meadow fescue) and two clovers (medium red and mamirffith red) were 
used in the investigation. Incidentally there was some comparison of 
the varieties.” 

A record of the observations made during the sbason is summarized 
in five tables, and there is also a discussion of the composition and 
yields of green crop and hay at the different times of cutting. 

YIELD OF G«KEN CROP AND OF CURED HAY. 

The yield per aore of green substance varied in the grasses from to 4| tons, and 
in the clovers from to 7i tons. The grasses lost while cuiing from to tons. 

LOSS OF WATER IN CURING. 

With an ordinary yield the loss of water while curing in the field may be from 2 to 
5 tons per acre. The loss is larger in the clovers than in the grasses. The loss in 
weight by drying after storing may be from 200 to 400 pounds per ton. 

dUKMlCAI. COMPOSITION OF PRODUCTS. 

An analysis of the results embodied in the tables given shows that while there are 
marked exceptions, there is, in general, a decrease in the per cent of water, crude ash, 
crude fat, and crude protein, and an increase in the per cent of crude fiber, anil uitro- 
gen-froe extract as the plant matures during that period wdthin which it is at all 
practicable to harvest the crop for hay. The increase of the non-nitrogenous over the 
nitrogenous portions has such few exceptions that they may be attributed to acciden¬ 
tal variations of sampling. The decrease in the per cent of fat is quite general, but 
there are marked exceptions. The increase in the per cent of nitrogen-free extract 
is fairly general. The decrease of the crude jirotein and the increase of the crude 
fiber is more rapid in the clovers than in the grasses. 

YIELD OF ACTUAL NUTRIENTS 

The increase of yield of the grasses from the period of full bloom until seeds at© 
formed is apprecii^le. There is an Increase of all the food nutrients, but the in¬ 
crease is most marked in the crude filler and nitrogen-free extract. * • * With 
the clovers there was a decrease of yield after the period of full bloom (when about 
one-half thehead^ftFo full bloom). There was a decrease in all the nutrients^ 
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with the exception of crude liber, in which there is soaiotiraes an appreciable in¬ 
crease. 

Whether the decrease in the digestibility of the grasses after full bloom will offset 
the increase of yield has not yet been determined. Presumably, the decrease iu di¬ 
gestibility is not so rapid with the grasses as with the clovers. 

onClIAJU) GRASS vs, TIMOTHY. 

While the yield of orchard grass was less than of timothy, the digestible organic 
substance being about thn'e-foiirlhs that of timothy, its composition and digesti¬ 
bility indicate a better quality of liuy for milch cows and growing stock. Orchard 
grass does not seem difficult to glow successfully in this State. It ripens with me¬ 
dium red clover, which makes it desirable for mixing with that plant. Nev'ertheles.s, 
its cuUivatiou is adopted slowly, It lias generally been held to ho less readily^ < aten 
by stock than timothy, and the <‘ost of the seed probably retards its adoption and 
general culture for meadows. A> a pasture grass it is conceded to l)t> inferior to Ken¬ 
tucky blue grass for this State. 


INDmNA. 

Agricultuial Expenmeiit Station of Indiana. 

Department of J^nrdne Cniverfutij. 

Local ion, La. Fayette. Diiector, Iforace L. Stockhridge. Ph. I). 
lUILLKTIN NO. IS, JANUARy, IHuSP. 

EXI'KRIMENTS with VKGETABLRS and COMMEliriAL J’EK'J'ILIZERS, 
James Trooi*. M. S. (pp. 1-11).—Tbo exi)eriiuents were conducted 
with two objects in view: (1) Testing commercial fertilizers; (2) testing 
varieties. 

Tlio bullettn contains a record of observations made during the sea¬ 
son of 1888,011 varieties of potatoes, sweet corn, onions, peas, and sugar 
beers, and also of plat experiments with fertilizers on potatoes, and is 
illustrated with a diagram of the horticultural exi)eriment field of 10 
acres, show’iug the situation of different kinds of fruits planted. 

Commercial fertilizers on potatoes. —In this experiment each plat was 
surrounded by others of the same size which received no fertilizers. 
Several brands of commercial fertilizers were used. The Burbank po¬ 
tato was planted on all the plats April 110. The “ Rural trench system'’ 
was used throughout. There were differences in the depth of trenches, 
iu the planting of potatoes, and in the w’ays of apiilyiug the fertilizers. 
The drought of the season was very severe and materially interfered 
with the success of the experimeut. Results are stated in detail in 
tabular form. 

Varieties of potatoes. —The yield of seventy-seven varieties of potatoes 
is given iu bushels per acre. 

Varieties of sweet corn, onions, and peas .—Here are given tabulated 
notes on the development, yield, and quality of each of forty-five va-" 
rieties of sweet corn; colors, sizes, and yields of twenty-eight varieties 
of onions j and dates of marketable maturity of thirty-two varieties of 
peas. ' 



36 


The question of deep Tersus shallow planting of peas was tested by drilling in 
one row about an inch deep with the Planet, jr., drill, another row being sowed 
in a trench and covered 4 inches deep. The result showed that the deep-planted peas 
came up first, and were ready for market two days before the others. There was no 
perceptible difference iu the yield, 

YarieUes of $vg(ir beets. —Several varieties of sugar beets and of the 
common blood beet were grown and analyzed at tlie Station. The 
yield varied from 219 to 482 bushels per acre and the sugar from 9.67 
to 12.25 per cent. 

Japanese regetabks. —A large number of varieties of vegetables, in¬ 
cluding beans, cabbages, radishes, and egg-plants, I’eceived from Prof. 
C. 0. Georgeson, Tokio, Japan, were tested iu tlie field, but the results 
this sea.son were unsatisfactory. Experiments with them will be con¬ 
tinued. 

BULLETIN NO. li>, JANrABV, IhSO. 

The Botanical Bepartmbnt (p. 3).— This articl^;outaiiis a jfian 
and brief description of the rooms and appliances of the botatiical de¬ 
partment of the Station. “The general laboratory is especially fitted 
ibr research iu vegetable physiology.” “ The, bacteria room Ijas an 
excellent outfit for the study of microbes.” “ A greenhouse will shortly 
be added.” 

Spotting op peaches and cucdmbeks, J. C. Arthur, D. Sc. 
(pp. 6-10), (illustrated).—This article contains an account of the fungus 
(Cladosporium carpopkihm Thuem.) to which is due the spot disease of 
peaches common in Indiana and which “ iu some seasons causes a loss 
of as much as 10 per cent of the value of the croji.” This fnngns has 
hitherto only been recorded as occurring in Southern Austria. There 
is also an account of the closely related fnngns which caused the spot 
disease of cucumbers at Geneva, N. Y., in 1887 (see report of New York 
State Experiment Station for 1887, p. 316). This disease disfigures 
the fruit so as to render it unsnitable for pickling, though its flavor is 
not affected. The name proposed for this fungus by Dr. Arthur and 
Mr. J. B. Ellis, of New Jersey, who has also examined it, is Cladospo- 
rium eueumerinum, Ellis & Arthur. No remedies for either of these 
fungi have yet been tried. 

BULLETIN NO. 30, JANUAEJT, 1869. 

Experiments in floriculture, Pierre Van Landeghem (pp. 
6 - 11 ). 

Crossfe'rtiligationof chryaanthemwm. —^This article contains a record 
of the methods nsed and the results attained in an attempt to pi-odnoe 
new varieties of chrysanthemnms. The results as detailed in the tables 
given in the bulletin are thus sammarized: 

(1) That fertiliKstioa hj means of poUeo hiom the same stoek does sot give any de¬ 
cided variation of color, and that crossing isun ahsolnte neoesrity for tl|e prodaetion 
«f varieti«|S disti^ot In oolor. 
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(*2) That a clear, sunny day of relatively high temperature and dry atmosphere 
gives the best condition for this work. This is shown by the larger number of seeds 
obtained in the first experiment, although the same amount of pollen was used in 
both oases, and also by the large proportion of double flowers obtained. 

Experiment in the culture of tropical ferns .—Au illustrated account of 
tlie metbods aud apparatus used iu the culture of a maideu-hair fern 
(Adiantum cuneatum) from the spores. 

BULLETIN NO. 21, FEBEUART, 18S9. 

Rational feedino, C. A. Wulpp, M. S. (pp. 3-16).—This bulletin 
was prepared in response to the many inquiries on this subject received 
from farmers by the Station. It contains an account of the chemical 
compo.sition of feeding stuffs, tables of analy.Hes from American aud 
German sources, tables of feeding stiiudards as worked out by Prof. 
E. von Wolff, directions for the use of these tables? and useful practi¬ 
cal suggestions for economical feeding. 

BULLETIN NO. 22, MAUCII, 1SS9. 

Commercial feetilizeus, H. A. Huston, A. C. (pp. 5-16).—This 
bulletin contains poimlar e.\planations of technical terms and of tables 
of analyses, a table of analyses of seveuty tive fertilizers sold in the 
State, and the full text of the Indiana law for fertilizer control. The 
law is viewed as defective in not providing for a plan of inspection and 
for the chemical work necessary to its enforcement. The fertilizers on 
the market thus far tested have been found to agree with the analyses 
of the samples furnished by the manufacturers. There is, however, 
reason to believe that the law is evaded, in the southern part of the 
State. 

“ The investigation of the needs of a given soil can only be made by 
experiment, and the Station is prepared to give directions for such ex- 
irerimeuts to those w'ho desire it.” 

“ It is estimated that 10,000 tons of fertilizers were legally sold in the 
State during the past year. Of this amount 2,150 tons were manu- 
factured iu the State aud 7,850 tons were imported. The estimated 
commercial value of this is $340,000. Nearly one-half of the material 
sold was ground bone. It is interesting to notice that more potash is 
contained in the goods sold than formerly.” From comparisons of 
amounts and composition of fertilizers applieil and crops removed it is 
inferred that “the soils of the State are becoming reduced in fertility, 
and that a time is coming when much greater quantities of potash must 
be supplied.” “ Experiments conducted here during the past ten years 
indicate that our naturally rich soils become exhausted more rapidly 
than it was formerly supposed that they would.” 

<t 

BULLETIN NO. 23. 

Expbeimbnts with COEN IN 1888, W. 0. Latta, M. ft. (pp. 3-12).— 
This ttfticle gives au account of field experiments with corn carried on 
at tMs Station during the season of 1888, and compares them with 
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similar experiments iu previous years. The description of the experi* 
meats themselves is prefaced by a weather summary for the growing sea¬ 
son of 1888, and a brief account of the previous cropping, preparation 
of the soil, date of planting, size and treatment of the plats, etc. The 
season was so dry as to reduce the yield materially. 

Early and late planting ,—The earliest planting (May 1) gave the low¬ 
est yield. The difference between the second (May 11) and the third 
(May 21) planting was so small that it may be disreganled. Continu¬ 
ation of the experiments through a series of years is necessary to ob¬ 
tain averages which will be of practical value. 

Deq> and shallow plowing. —In a two years’ trial the extra labor in¬ 
volved in deep breaking (8 inches as compared with 4i inches) has not 
been justified by the increase in the yield of corn. The experiment will 
be continued. . 

Deep,medimn, and shallow citltvre. —^The depths of cu Itivation were one 
half, two-thirds, and three-fourths inch. The adjustij^ont of the cul¬ 
tivator was such that there was very little breaking of corn roots even 
by the deepest cultivation. There was a little difference in yield in 
favor of the deepest cultivation, due probably t, 0 '“ the thicker layer ot 
loosened soil-—a more perfect mulch to conserve the scanty supply of 
moisture during the drought which followed.” “The results thus far 
are not very satisfactory.” 

Use of different corn cultivators, —“ Repetition will bo necessary to 
reach definite conclusions.” 

Different rates of planting. —Results of a three years’ trial wirh haiid 
and with machine planting at different distances, from hill to hill and 
with different numbers of keniels in the hill are reported. From the 
tabulated results it appears that with the hand planting “ the iwopor- 
tion of large corn is greater where the stand is thinner (e, g., two kernels 
every 24 or 36 inches, or one kernel every 18 inches), but the medium 
and thicker stands ” (e. g,, one kernel every 12 inches to kernels every 
20 to 28, or three kernels every 33 inches) usually produce the larger 
total yield. With the machine, which in most cases tlropped one ker¬ 
nel but sometimes two in a place, the largest yield in 1888 was obtained 
from the thickest stand, lO'J inches, the largest average yield for the 
three years from the next to the thickest stand, 12^ inches from stalk 
to stalk. 

“On comparing the two series we find that with stalks 12 to 14 inches 
apart, or with an equivalent stand iu hills, the best yields were usually 
obtained,. The proportions of stalk and ear did not vary materially. 
When the crop is grown chiefly for the grain a moderately thin stand 
is preferable, as it will produce larger and fewer ears, and thus save 
labor in gathering. If both stalk and ear are to be fed (and this should 
be the general rule), the thicker stands will prove more satisfactory, as 
the yields will not be decreased and the stalks will be eaten with less 
waste.” 
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Effect of previous manuring .—A five years^ trial. Gas lime, super¬ 
phosphate, and horse manure were applied on different plats in 1883, 
and again in J884. No mjinure has been us^d since. The immediate 
effect of the gas lime was injurious, and the gas lime and sui)er]>ho8- 
pliate have produced no material effect on the aggregate yield in live 
years, while the horse manure produced a marked increase, and its 
effects are not yet exhausted. The maximum yield in every^ case was 
in 1875, the year following the last manuring. 

Comparison of varieties of corn, —Twenty-two varieties were grown 
with like treatment and under api)arently uniform conditions. The 
plats, however, proved to be unequal in productive capacity, and there¬ 
fore the yields are not given. A table recapitulates results, including 
the proportion of ears and stalkr> in 100 pounds of crop at the time of 
husking, the height to ears and to top of stalk, and the percentages of 
shelled corn in twenty-live ears, selected November 7 and hung in an 
open loft until Marcli 1). 

It IS believed that Blount^s Prolific, (ioldeii Heauty, PiiiMi Kin^, Spttckled Dent, 
Chester County Maiiimotb, Maryland White Gourd, Golden Dent, and C’liestcr County 
Gourd Seed would hardly mature liero in an average season. It a late, tall, leafy 
variety with a small proportion of corn was desired lor ensilaj^o, Blount’s Prolific, 
Golden Beauty, Piasa King, Speckled Dent, and Old (hibiii Hom<‘ would prove satis¬ 
factory. Purdue Yellow Dent, First IVcmiinu, Siiu‘dlcy, Ihade of the North, Early 
Yellow, TIatlioway, and Eaily Adams would doubtless mature every year in the north 
jiart of the Stale. The last-named is, however, entirely too small for Indiana. Boono 
County White, Duke^s Early, Riley’s Favorite, Beaming, and Davis’s Improved would 
mature iii favorable seasons, hut \vould hardly ho reliable north of the latitude of the 
Station. 

Inferences ,—The following are the teiitfitive inferences drawn at the 
present stage of the work: 

(1) Climate is the controlling influence in crop i>rodactioii. It frequently hinders 
or prevents the action of other causes. For instance, in 18H7—aii ahnonnally dry 
year—fertilizers, methods of preparing ground, planting, etc., were practically with¬ 
out effect. 

(2) If the best results are to he obtained in dry seasons, it is essential to adopt such 
methods of preparing and cultivating the soil ns will best conserve the scanty supply 
of moisture. The most practicable means to this end are: Drainage of lauds, which 
have retentive subsoils; deep and thorough preparation of the ground before plant¬ 
ing; frequent and thorough pulverization of the upper 2 or inches of soil by impk- 
ments that will leave the ground level and not seriously disturb the corn roots, and 
the frequent turning under of stable manure, sod, or green manuring crops to keep up 
the supply of vegetable matter in the soil. 

(3) No corn cultivator is equally adapted to all soils or to all stages of growth of 
corn. The common corn plow I consider a very imperfect implement for either early 
or late cultivation, as it ridges and imperfectly pulverizes the ground. The six- 
shovel plow is better than the four-shovel; and with the inner pair of shovels set 
high and the middle and outer pairs set well down, this implement maj be used to 
advantage early in the season to deeply stir the soil packed by the horses. For tine 
later cultivation, the spring-tooth, gopher, or some other form of cultivator having 
a shallow and good pulverizing action, will be found preferable, , 

(4) Stable manure has had a more marked effeot than commercial fertilizers on the 
yield of crops at the Experiment Station. Being a complete manure, it will benedt 
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ftll dosses of soils that need to be enriched. It should never be wasted, and wher¬ 
ever it can be cheaply obtafnetl in towns or cities its use wilt prove profitable. 

(5) Commercial fertilizers vary greatly in their effect on the yield of crops. Before 
deciding on their extensive use, the different grades on the market should be tested 
on a small scale to determine which will give best returns. 

BULLETIN NO. 24, MAY, 1889. 

EXPEEIMBNTS on milk PEODUOTION, 0. A. WULFF, M. S. (pp. 
6-16).—The bulletin contains a “report of progress’’ on experiments in 
milk production carried on at the Station in three lines: ()) Gold vs. 
warm water for milch cows in cold weather; (2) divided milkings; (3) 
studies on milk secretion. 

Cold vs. warm water .—Six cows divided into two lots received, the 
cme cold, and the other, warm water. As the experiment progressed 
the yield of milk gradually decre.ased. The amount of water drunk 
constantly increased with the temperature of the water given. “ The 
effect on the composition of the milk was not sufiicienti/definite to oflPer 
conclusive results.” The amounts and composition of the food given, 
amounts and temperatures of the water, live weight of the animals, and 
yields of milk are stated in lable.s. 

Divided milkings .—“ It is very commonly known that the last milk 
obtained during the milking is the richest.” An experiment was un¬ 
dertaken to get light upon the question as.to whether this fhct can be 
advantageously utilized in practice. Six cows were milked daily at 6 
o’clock in the morning and evening. During each milking the milk was 
divided by guess into two lots as evenly as possible. The “ first half” 
and “ last half” of the milk from all the cows were put in separate ves¬ 
sels. Portions were analyzed which showed an average of 2.41 per cent 
of fat in the first half and 4.28 in the last. In other words, the percent¬ 
age of fat in the milk last drawn was nearly 60 (43.6) per cent greater 
than in the first half. “ The butter value of the second half of the 
milking therefore appears to be 43.6 per cent greater than the value of 
the first half of the same milking.” 

Microscopical examinations .—^The character of the fat globules, as well 
as the proportion of fat, aflects the value of the milk for butter making. 
In order to obtain a more complete idea of the results of dividing, samples 
of the morning’s milk of a Jersey and a Holstein cow, both full-blooded, 
were divided, and the fat globules of each part examined microscop¬ 
ically, The globules of the second half of the milking were in general 
larger and more homogeneous than those of the last half. Among the 
condusious are the following: 

. (t) Sinee the amonut of fat can differ as much os 43.55 per cent between the first 
and last drawn parts of the milk during a single day, there seems to be very great 
economy in taking the first part of the milk for family use. 

(2) When feeding to calves it is quite sufiloient to give them milk from the first 
put drawn, and to supply the farther fat necessary for keeping np the nntrltive ratio 
by using the cheaper fat in the meal the oil oontalniog seeds ov grainei 
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(3) If we can obtain milk with a more homogeneous size of fat globules, the latter 
will all rise in the same time; the ripening of the cream before churning will be more 

eren, and the time required for this ripening more easily controlled. 

« « » « # # « 

This experiment indicates rather than proves results; but it is certainly safe to ad- ’ 
vise the farmer always to divide the milk at milking, especially since the only addi¬ 
tional trouble required is the use of two sets of milk pails. And the results seem to 
render the dairyman independent of some of the greatest difficulties with which ho 
has to contend, especially in the making of butter. 

Studies on milk secretion.---Thm article explains the way in which the 
milk of the cow is secreted, and shows how this affects the practice of 
milking. It is illustrated by diagrams of a section of an udder and a 
cross section of milk vesicles. 

BULLETIN NO. 25, JUNE, 1889. 

Introduction by the Director (pp. 3, i). 

The connection of the Station Entomologist with the Station staff, and the result¬ 
ing conditions under which this huUcfin is issued, are of such a nature that a few 
words of explanation seem desirable. 

Professor Webster is the othciiil field agent of the Entomological Division of the 
United States Deiiartment of Agriculture. By a special arrangement with the De¬ 
partment, however, he is stationed at La Fayette, and the Station is so fortunate as 
(0 avail itself of his siirvioes as a regular mcraber of its staff. The Departmeut of Agri¬ 
culture, how'cver, reserves the first right of using the results of any investigations made 
by him; hence the material here collected as a Station bulletin has all previously ap¬ 
peared in official publications of the Department, either in the Aiimial Report of the 
Commissioner for 168H, just issued, or iu the monthly journal issued by the Entomo¬ 
logical Division, known as Insect Life.’^ Neither of these publications, however^ 
ever reaches more than a small fraction of the farmers of our State, so it is confidently 
believed that the facts her© presented will be received by the vast majority of recip¬ 
ients as wholly new. 

Entomological experiments, F. M. Webster (pp. 5-18). 

Experiments in rearing the plum curcuUo (Gontrachelus nenuphar) from 
plums and other fruits .—See Keport of the United States Departmeut of 
Agriculture for 1888, pp. 78, 79. 

Notes upon the longevity of the early stages of Eburia quadrigeminatay 
iSay.—See Insect Life, Vol. I, p. 339, 

A beetle {Tenebrionides niauritanica) living inan insecticide .—See Insect 
Lifi», Vol. I, pp. 314 and 300. 

The larva of the clover-stm borer {Languria mozardij Latr.) as a gall- 
maker .—See Insect Life, Vol. I, p. 119. 

Notes on Pteromalus pitparum .—See Insect Life, Vol. I, p. 225. 

' Little-known enemies of the potato plant in New York (Cosmopepla carni- 
fex and Crepidodera €U€umeris),-^Soe Insect Life, Vol. I 5 pp. 167,158. 

Notes on species of Bryohia infesting dwellings.—See Insect Life, Vol. I, 
pp, 277-279. 

The grain aphis {Siphonophora aueiwp).—A brief account of this insect, 
which has recently become very abundant iu Indiana, ' 
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IOWA. 

Iowa Agricultural Bacpeximent Station. 

Department of Iowa State CoUege of Agriculture and Mechanic Arts. 

Locfitiou, Ames. Director, R. P. Speer. 

lilJLLETIN NO. 4, FEBRUARY, 1889, 

Wild plums, K. r. Spekb (pp. 95-98).—This is an account of 
practical tests with several varieties of Iowai>lunis to deteruiine their 
usefulness for canning. “ Some of the wild kinds are not inferior to the 
best lame plums for (iauniiig, and but little skill would be necessary to 
improve them in size and in other respects by cross-fertilizing the blos¬ 
soms of the best kinds with pollen from the largest of the tame varie¬ 
ties.” 

A munber of varieties are discussed, the quality of the fruit, certainty 
and UJicertainty of bearing, and fitness to endure Iowa clijaate are com¬ 
pared, and explanations and suggestions of interest t o fruit-growers are 
made. The l)e Soto is especially recommended, “ until belter varieties 
shall be produced by crovss-fertilizing it with ]*o1len frqm the Black 
Hawk plum or Maquoketa.” 

A CHEMICAL STUDY OF APPLE TWIGS, G. E. PAXBIOK, M. SC. (pp. 
99-103).—This investigation was made at the suggestion of the director 
with the object of learning “ whether there exist in mid-winter any 
differences in composition between the. new growth of those varieties 
of apple which are hardy and those w hich are non hardy in the cli¬ 
mate of central and northern Iowa.” The time for the investigation 
was limited, and the chemical analyses of the twigs were leas detailed 
and complete than they would otherwise have been. The percentage 
of moisture, extractives, crude iiroteiu and ash and the specific grav¬ 
ities were determined. 

Four varkitiee of twigs were stndiod, namely, Diu-lmss of Oldenburg, Boroviuca, 
Ben Davis, and Boikeii—tbe two iirst named being regarded as hardy and the two 
latter being regarded as nou-liardy varieties. The twigs were taken from the trees 
and the work done during January just passed. 

The results of this short study show that of the samples examined—for no conclii- 
«ion» reaching heyond these can he deduced from so scant data— 

(1) The tender varieties contained somewhat iLore of extractable matters than 
did the hardy, 

(‘i) The tender varieties contained a smaller total of sugars, dextrin, and other 
water-Holnhle substances convertible into glucose by dilute acids, 

(3) The tender varieties contained more free acids than did the hardy. 

(4) The tender varieties contained more soluble pectins and less dextrin than did 
the hardy, 

(5) Of extractive matters undetermined the tender varieties contained the most. 

(()) Protein showed wide variations in the different samples, but not on the lines 

of tender and hardy. Ash was nearly the same in all. 

Conri't<4»ioa.—The results as a whole certainly do not negative the idea that ohemi- 
oal analysis may yet aid in distinguishing between hardy and tender varieties^ and 
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perhaps e\ren lend ifc some slight encourageinent; moreover they distinctly point out 
certain lines for future study. 

Could the end aimed at be fully attained, so that tender and hardy varieties could 
be absolutely distiugnisbed from each other by means of chemical tests, and farmer 
and horticulturist ho saved the years of trial now so often ending in dismal failure, 
the gain to all classes would be inestimable. 

An INVESTTCilTlON OF APPLE TWIGS, B. D. HALSTED, D. SC. (pj). 
104-132).—These botanitxal studies are cognate with the chemical 
Studies above referred to ‘Mvith a view of increasing the present 
knowledge of the minute structure of the twigs, including buds, of 
various varieties of apple trees. The investigations herein described 
were prosecuted daring the months of December (1888) and January 
(1889). Primarily the investigations were carried out to determine the 
conditions in whicli the various food materials formed by the trees 
were stored up for future use; and in the second jdace to find if there 
were any marked diflerences in the amounts and qualities of these re¬ 
serve food substances or any other constant differences among the va¬ 
rieties subjected to microvscopic examination.” Tlie structure of twigs 
and hnds and the functions of their reserve materials are explained 
and discussed, and a considerable number of observations with the 
microscope arc described. 

Tborc is a manifoMt ttiiuleiiry for tiu' ooiu‘entratio** of reservo materials at points 

hero they are to boused and in the order named; iirsi the albuminoids and next 
the carbohydrates—lirst tlie basis of jirotoplasm and next the subst ances protoplasm 
must use in the luiilding up of new tissue and in other vital processes. ^ * Follow¬ 

ing upon tins is the conclusion resulting Aom the investigations upon the apple 
twigs, namely, that other things remaining the same, the best-conditioned twig is 
the one having a sufficient amount of reserve material within easy reach, and in the 
best condition for the u.so of the jdant. A weU-proserved bnd is therefore jilump, 
with reserve substance in a comparatively solid condition, being firm but not woody; 
is well protected from the injurious etfects of very sudden extreme changes of tem¬ 
perature, and has close at hand a sufficient amount of starch or other carbohydrate 
for its advantageous development. 

A prime condition of bardinoss is maturity, and an essential part of 
the growth of twigs to maturity is the storing of material in condition 
to be kept until spring opens. 

Albuminoids and starch, which are concentrated as reserve material 
in the twigs as the season advances, may be taken as the test of ma¬ 
turity. Another test for autumn maturity in the apple seems to be 
found in the lignified starch-bearing cone close below the terminal bud. 
“‘Grit’ is determined as c^ousistiug of the thick-walled cells of the pith, 
.medullary rays, and wood pith. These cells are thickest in well-matured 
twigs, and when well filled with starch, therefore the presence of ‘grit’ 
is an index of ripeness and the starch-storing capacity. Grittiness is 
therefore a good sign in the apple, but it is not safe to conclude that it 
can establish the rank a variety should take in any fruit-list.” 

“MatQrity of twigs is a condition of successful wintering, and there¬ 
fore the so-called hardy sorts are quite sure to finish* their season’s 
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grovth before aatamn ftojrts arrive. Bafc, under favorable conditions— 
similar to those which obteined last autumn—the ao called tender varie¬ 
ties may complete their growth and pass the winter in safety. • • • 
Plants seemingly equally hardy may have the vital parts very diffeiv 
eotly constructed. Ifo matter along what line the matter has been 
worked ont by the species, the chief iwint is to prepare for hard times 
and, having once made the preparation, keep quiet until the coast is 
clear for another year of growth. The inherent tendency of one intro¬ 
duced variety to start into growth before another, may throw it into the 
Class called tender, while another with the same structure but differ 
ently disposed will prove hardy.” 

On the whole the differences which distiugnish hardy from tender 
varieties of apple-trees are more likely to be determined by field trials 
than by studies of chemical constituents or cell structure, though work 
in both the chemical and botanical lines may bring very important re¬ 
sults. y 

Peopagation op trees and shrubs prom cuttings, John Craig 
(pp. 133-136).—An account of the propagation of a number of varieties 
of forest and ornamental trees and shrulis from cuttings, with a table 
showing the percent growing and the amount of growth.* 

Some suggestions concerning the corn root-worm (Diabro- 
TiOA LONGiooRNis, Say), Prop. HERBERT Osborn (pp. 137-140).—Ro¬ 
tation of crops is recommended as a remedy. 

BULLETIN NO. 5, MAY, lt!S9. 

Sorghum, G. E. Patrick, M. So. (pp. 143-160). 

Two facts seem to support the idea that conditions existing in this State favor the 
development of sucrose in the sorghum plant. They are— 

(1) Sirups made in certain localities in the State have shown themselves very prone 
to granulate; so much so that sirup-makers work to pievent it. The small amount 
of sugar thus far made in the State has nearly all been an incidental, perhaps more 
properly an accidental, product of the sirup industry. 

^ The amount thus produced in 1887, without sj^ecial effort or design and entirely 
without proper machinery, is placed by the Stats Secretary of Agriculture at 73,583 
pounds. 

In some cases a considerable amount, and of merchantable quality, has been made 
by a single individual. Thus Mr. C. Bozarth, a sirup-maker St Cedar Falls, reports 
having made in 1880 15,00d pounds, whiidi sold for S cents per pound, and in 1681 
5,000 pounds, which sedd for 8i cents per pound: 

(%) Analyses thus far made of sorghum juices produced in the State show, on the 
average, a very gratifying percentage of sucrose. 

State aid to* this industry is therefore urged. 

* Besttlts of ei^periments with Barly Amber and Early Orange cane 
grown on the Statior grounds by the director^ and analysed and re¬ 
ported by Professor Patrick, are given in detail. The results of 
nervations on the effects of saekering are also given* Thew expei^* 
meats will be fully discussed in a fort^domiug bulletin uf tbe 
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of Chemistry of this Department. Further aecount of them here is 
therefore uuneoMsary. 

Important injttuiotjs insects, C. P. Gillette, M. Sc. (pp. 161- 
106).—This contains short accounts of the most importaut iusect pests 
of Iowa, and the means for their prevention or destruction. The fol¬ 
lowing are described; Cut-worms {Noctuidcc 8i)p.) sod web-worm (Cram- 
bus e^esieeatus), wire-worms (ElaterMw spp.), corn root worm (THahrotica 
longieomis), cabbage-worms (Pieris rapes and protodice, and Plusia 
brasstcee), striped cucumber-beetle (Diabrotiea vittata), flat-headed borer 
(Crysobothris femorata), round-headed borer (Saperda Candida), codling 
moth (Carpocapsa pomondla), plnm curculio (Gonotraehelus nenuphar), 
plant-lice (Aphididw spp.), red spider (Tetranychus telarius), CAttMice 
(Eemeetopinus eurysternus and Trichodeetes scalaris). Among the ex¬ 
periments with remedies reported, are the following: 

For the striped cucumber-beetle. —Ashes, lime, and hellebore were used, 
with unsatisfactory results. Pyrethrum dissolved in water was ineffect¬ 
ual, but when ajtplied dry in the early morning was a “complete suc¬ 
cess.” London purple mixed with flour in the [»roportion of 1 to 20, and 
dusted over the plants, afforded a partial protection, as did “ Oxide of 
Silicates,” a patent insecticide whose chief ingredient is stated to be 
plaster of Paris. A few plants in a garden may be protected by cover¬ 
ing “ one end of open boxes with cheese-cloth, and setting the boxes over 
the hills,” or “thin cloth or paper may be laid over the plants and the 
edges held down with clods or stones.” 

JbrpZanMicc.—Kerosene emulsion (2 percent strong) is recommended 
as the most useful insecticide against plant lice, if aiiplied thoroughly. 

For cattle-lice .—Kerosene aud lard, kerosene emulsion (8 per cent), 
potato water, and pyrethrum were successfully used. 

Experiments toith pyrethrum (pp. 190-19.8).—This is an account of 
tests made “for the purpose of proving or disproving” whether it is 
necessary to keep “ this powder in closed vessels in order to retain its 
strength,” and whether good results can be obtained by making a de¬ 
coction of the'iwwder in boiling water. • 

As a reanlt of my experimeats it seems safe to conclade, at least nnlil more care- 
fal and exhaustive experiments prove to the contrary, that when it is desired to 
use pyrethrum in water without waiting twenty-four hours it can be prepared in 
boiling water (in which case I would advise boiling for five or ten minutes) and as 
good results obtained as with the cold-water extraction, and second, although it is 
always advisable to keep the powder in tight receptacles it does not seem possible 
that the powder loses its strength very rapidly when exposed to the air. 

JBofafu-trofsr.—An aocountof the successful use of strong potato-water 
aftaa ioseotidde for plant-lice. 

(.V 

mm phrings were chosen for the experiments upon the supposition that if there 
was, any laseotieidal property in the potato it would be in the skin, but perhapi tbe 
farmed tgr the stardi of the potato in watmr may have clogged &e spiracles and 
S^e killit^; instead.'. 
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KANSAS. 

Kaaaaa Agricultural Experiment Station. 

Department of Santas Stale Apricultitral College. 

Location, Manhattan. Director, E. M. Shelton, M. Sc. 

BULLETIN NO, 6, .lUNE, 1889. 

Silos and silage, E. M. Shelton, M. So. (pp. 3-16).—This bulletin 
discusses the objections to corn fodder on accouut of the cost of hand¬ 
ling and losses in fodder making and feeding, and the advantages of 
silos and silage for Kansas. “ Every practical man familiar with the 
facts understands that corn fodder in Kansas is a very different thing 
from the article of tlie same name raised in New England and the 
Middle States.’^ The proportion of leaves and blade on Kansas com is 
much less than in the case of the varieties grown in the Eastern and 
Middle States. In Kansas the ripening period is very li^ief, allowing 
very little time to cut and shock the corn. The tying and shocking 
of the bundles of fodder at husking time is a difficult task, owing to 
the dry and brittle condition of the stalks and to j,lreir bulk. A great 
amount of fodder is unavoidably wasted in this process and its coarse 
and bulky character makes the fodder difficult to store. The cost of 
cutting up the corn and of husking from the shocks must also be con¬ 
sidered. 

For these reasons chiefly, and becanse of the cost of cutting up the corn and the 
added cost of husking from the shocks, we have ceased upon the college farm to 
attempt further to grow corn and fodder in the same field. The same facts have com¬ 
pelled us to look to the silo as a means of utilizing the wealth of vegetation which is 
otherwise largely wasted in onr corn-fields. 

Waste of fodder in feeding .—The experiments of 1887 and 1888 are 
epitomized in a table which gives the period of each experiment, num¬ 
ber of cows fed, daily and total feed, total waste, length of cut of fod¬ 
der, per cent of waste, and the quality of the fodder. The author is 
convinced that the chief value of catting fodder lies iu the fact that the 
cliopped fodder can be more conveniently handled. 

The addition of meal to the cut foddet diniiuiabed the wasto greatlj^ without a 
doubt, although it may well be questiouablo whether cattle are benefited by cou- 
suming a large amount of indigestible, woody fiber to which they have been 
tempt^ by a very small amount of adhering meal. 

The striking fact is that even with the very oaLoellent fodder used in this experi* 
ment, and fed as it was in a tight manger, the cattle rejected 31 per cent of all placed 
before them. Consider for a moment what would likely—certainly, I may say—be 
the case with ordinary, coarse fodder fed on the gtound iu the field or yard and often 
necessarily in the mud! 

The loss of corn in fodder maUnga^Tbct experitnents af last seasoa 
(see First Annual .Eeixirt of Kansas Station, p* 42) indicate that the 
loss of corn when cut even slightly green is very great 
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To still further study the question of the best time to cut standing 
corn in order to tiecure the largest yield of corn and fodder, careful cut¬ 
tings and weighings were made of corn at different stages of ripeness. 

We find, * * ^ in nearly every case, that adjacent rows* cut at intervals of 
seven to twenty days, show variations, wjth only two or three exceptions, in seventy- 
odd cases aluiost exactly proportionate to the difference in the time of cutting; the 
largest yield of the best quality of corn going with the row cut latest. Indeed, we 
are plainly taught here that corn oontinnos to improve in weight until the very last- 
after the blades of the plant have been dried up, and quite likely blown away, and 
seemingly until the juices of the stalks have been completely sucked up. It is hard 
to resist the conviction that this can not be a mere coincid(Micc; that, in short, these 
figures point to a real principle in the growth of the crop which the farmer can not 
afford to ignore. ♦ ^ * Considering then all the facts—the great labor of husking 
corn from the shock as conqiared with “picking” it from the standing stalks, the 
great difficulty in tying, hauling, and stacking, or otherwise securing the fodder crop, 
and the great waste of fodder in the field and nltimato loss in feeding (which we 
have demonstrated time and again to amount to 20 to 00 per cent of the stalks)—it is 
perfectly clear to me that we must raise corn for corn, with no thought of fodder, and 
corn again which has no higher purpose than the production of fodder. We must, in 
short, have two corn-fields on every farm, receiving radically di fie rent treatment, to 
correspond with the different purposes for which they are cultivated. 

This seems to me to state with sufficient fullness the argument against the attempt 
to get grain and fodder from the same field. The great Kansas staples, corn and 
sorghum, are unsurpassed fodder-plants when grown and harvested with the single 
object of making “ La\.” I have come to think, after three years of careful experi¬ 
ment with the silo upon the college farm, that it is a necessary part of the machinery 
of the coru-lield, The argument for this view is given in what follows. 

Special valve of the silo to Kansas .—Corn and sorglmm are, and will 
probably remain, for Kansas farmers the principal sources of stock food. 
They will yield two or three times as much nutritive material as tim¬ 
othy, clover, orchard grass, or millet on the same area. They may be 
harvested, cured, and handled with less cost and less waste. A rich 
crop may he grown for the silo and preserved despite either drouth or 
grasshoppers. 

In reply to the objection often urged against ensilage, on the ground 
of its expeusiveness as compared with fodder-making in the field, the^ 
bulletin urges that while iu either case the corn must be cut up and 
hauled to the barn or feed place, the silaging saves the husking, haul¬ 
ing, shelling, and grinding of the corn. The overwhelming argument 
for the silo is that corn and sorghum may by this means be cut, cured, 
and fed iu such time and manner as to give the farmer all of the value 
that there is in them. 

Jjoeatim, size, and construction of silo .—A silo erected inside a barn from 
the floor to the basement or cellar to the pnrlin plates is advocated. A 
silo located in a dry banlc or blufif-side would advantageously situated 
if the ensilage could be withdrawn at the lowest point of the silo." A. 
silo with a cellar is wholly inadmissible. The experience with stone silos 
at this Station has been most disastrons, about 60 per ceni^of the ensi¬ 
lage haying been lost. 
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The flSo should be so located that the feeding from it can be dene 
with the least labor. 

A silo larger in sui>erflcial area than 30 b^r 15 feet is not recommended. 
If larger it wonld be well to divide it by one or more cross partitions. 
With a good quality of ensilage for herds, made up of large and small 
animals, 1 cubic font per bead per day is lecommended as a safe basis 
for an estimate of the size. 

Directions are given for the constrnction of a silo and illustrated by 
a cut. The best and clicaj)e8t material for the floor is said to be com¬ 
mon clay. The cost of construction in Kansas will be about $2 per ton 
of contents. 

Silage mate) The coarwe-growing fodder plants, like corn and sorghum, are sure, 

in Kansas and generally throughout the West, to be the }iriucipal, if not only, silage 
crops. * Thecomuumdent varieties of corn and the medium-growing saceba* 

rine and noiDsaechunne sorglinms are all oxcellent silage niatei lals. We are strongly 
of the opinion that in tunc it will be demonstrated tlnit soigliiuu is greatly superior 
to corn as a silage material. We can recommend Late Oiaiige, Golfse Neck, and par¬ 
ticularly Golden Kod, as being esp'^eially valuable for silaging. The sorghums liave 
this great advantage over corn: they are less liable to damage by insects, and they 
remain green far into the full, usually until cut by frosts, satbat the work of filling 
the silo may be carried on long after the corn plant has ripdned its t^op and the stalks 
have become worthless. 

Growing the silage crop .—So far as the corn crop is concerned the tendency in recent 
years has been strongly in the direction of thinner planting for silage. * • 

We plant ensilage coni in drills 34 feet apart, with plants occupying in the rows 8 
to 1*2 Inches of space. With sorghum designed for the silo we should plant in drills 
34 feet apart, and grow individual plants in the rows at intervals of 0 to 10 inches. 
Upon good soil and with fair treatment corn raised as above will yield 12 to 16 tons 
of silage per acre, while the yield of sorghum will often reach 20 tons. 

Harvesting the crop .—The tendency has in recent years been markedly towards har¬ 
vesting corn designed for the silo at an advanced stage of ripeness. 

In Kansas It will not be safe to follow Eastern practices in this respect. Here the 
intense heats and other special climatic iuduenees push the corn crop, when once on the 
down grade towards ripeness, at a constantly accelerating speed, so that often only a 
few hours separate the grain which is only glazed,” and that which is ripe to flinti¬ 
ness, and dead and dry in leaf, stem, and seed. Moreover, after the corn plant begins 
to dry up and fire,” the winds act upon the blades and tender parts of the plant 
most wastefully. 

The simplest, and on most accounts best, method of harvesting com for the silo is 
the common plan of cutting the corn with the corn-knife and gathering it in anuftils, 
carry each armful as fast as out directly to the wagon rack. 

Filling andemptying tkeHlo, —For practical men this feet remains: The 
filling may be slow or rapid as is most convenient, but after tbe silo has 
been sealed op, it should not be disturbed until the silage is wanted for 
feeding. It is preferable to feed from the top so that more or less of the 
entire surface can be fed every day. As ensilage moulds quite rapidly, 
expomire to tlte atmosphere for a unmber of days may resnlt in consider¬ 
able damage. 

Sfafioa eagterimentt with aUage, lfi88>^.>~The results of experimeots 
with US tons of silage are clearly and concisely sammwrined, Cins: 
eWM of gave 9S.d tim* of (rilage. 

MOW of wmi gave a« 
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The maximum yield of a meaenred acre of this field was 16 1 tons. 

The 115 tons of ojfiage fed by na in the winter of 1888-89 earned fifty-six bead of 
cattle on© hundred and twenty-three da> s 

An aveiage daily feed—with small-gram ration—of 14 poimds equal I cubic foot 
of silage. 

Of the 80 tons placed m silo No 2, 10,347 pounds, equals b 47 per cent, spoiled * 

Of the 80 tons pla( cd lu silo No 2,1,^6 pounds, less than 1 per cent, m ere rejected f 
the cattle 

Ot the 80 tons placed in silo No 2, 7 pei cent was lost by e^apoiation 

The actual cost of cutting up the corn, hauling it ^>0 rods to tin silo, and stowing 
it theroin, was 62 centst p<r ton 

Assttuiing that 1 acie of corn piodnccs 24,000 pounds ot silage, tach animal (on- 
smning 34 pounds daily, and deducting 10 pd cent toi waste, we ha\o it that 1 acie 
of torn put m tlie foirn of silage w ill cai ij, wilh small grain i ation, three cattle during 
one hundred and ninety-five da58, with oi ijhtv dajs to spare 

That best lesults will be bad when silage is fed with ha^ or other dry fodder, we 
have no doubt 

Silage, of itself, IS not a sufficient food whcie much is expected of cattU 

** Hub loss was (hiell) caused by the yielding of the silo walls 

il)ue almost wholly to overfeeding 

t This includes fuel for engine, but no t hargeis made foi use of machinery I have 
no doubt that this expense might he greatly reduced 

8466-.No, 1-4 



LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF 

AGRICULTURE 

JANUARY 1 TO AUGUST 15,1889, 


Annual Report of tbo Department for 1888. 

Office of Expkkiment Stations : 

Doc, No. 1, Circular No. 1.—List of Agnciiitural Experiment Stations in the 
United States, with addresses; issued February 1, 1889. 

Doc, No. 2, Circular No. 2.—Regarding meeting of Eastern and Southern Stations 
to discuss co operative held experiments; issued January 31,1889. 

Doc. No. 3, Circular No. 3.—Regarding originators of fruits, issued February 

6, 1889. 

Doc. No. 4, Circular No. 4.—Meniornndum for Station Reports; ifi^sued February 
12, 1889. 

* Doc. No. 5, Experiment Station Bulletin No. 1.—OfgankatTon of the Agricul¬ 

tural Experimeut Stations iu the United States; issued February, 1889. 
Doc. No. C, Circular No. 5.—Call for meeting of stations for discussion of co-op¬ 
erative experiments; issued February 25,1889. 

Doc. No. 7, Circular No. 6.—*List of originators of fruits, vegetables, etc., iu the 
United States; issued March 8,1889» 

* Doc. No. 8, Circular No. 7.—Co-operative field experiments with feitilizers; is 

sued March, 1889. This contains the report of the conference of representa¬ 
tives of stations regarding co-operative field experiments with fertilizers, 
directions and explanations for soil teats with fertilizers, and suggestions for 
further experiments. * 

* Doc. No. 9, Circular No. B.—Explanations and directions for soil tests with fertil- 

izera; issued March, 1889. This is iutimded for the use of fanners experi¬ 
menting under the direction of the stations. It is included in Circular No. 
- 8, but was printed separately for convenience. 

Doc, No. 10.-—Letter of advice concerning blank forms for reports of horticultur¬ 
ists ; issued April 15, 1889. 

Doc. No. 11.—Form 1, Horticulturists^ blank for vegetables; issued April 15,1889, 
Doc. No, 12.—Form 2, Horticulturists^ blank for fruits; issued April 15,1889. 

Doc. No. 13.—Form 3, Blank for reports of horticulturists; issued April 15,1889, 
Doc. No, 14, Cireuiar No. 9.—Memorandum of information for a report on Farm¬ 
ers^ Institutes in United States; issued May 10,1889. 

*"000, No. 16, Farmers^ Bulletin No. 1.—The What and Why of Agricultural Ex- 
* periment Stations; issued June, 1889. 

Doc. No, 18, Circular No. 10.—Asking for accounts of special work in horticulture; 
issued July 1,18c9. 

*1)00. No, 15, Miscellaneous Bulletin No. L—Proceedings of Association Of Ameri¬ 
can Agricultural Colleges and Experiment Stations at Knoxville, Tenn., 
January, 1889, 

* The asterisk indicates that the document is sent on application* The other doou- 
ments of this O^ce are issued iu very limited editions for spaoial pniposesa^d arenti^t 
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BuKKAiT OF Akimal Inpustkt: 

Hog Cholera: History, Nature, and Treatment. 

Epizootic Diseases among Swine. 

Division of Statistics : 

Report No. 59, new series, January and February, 18H9.—Numbers and Values of 
Farm Animals. 

Report No. 60, new series, March, 1889.—Distribution and Consumption of Corn 
and Wheat. 

Report No. 61, new series, April, 18b9.—Condition of Winter Grain and Farm 
Animals. 

Report No. 6:i, new series, May, 1889,—Condition of Winter Grain and Progress 
of Cotton PJanting. 

Report No. 63, new series, June, 1889.—Acreage of Wheat and ("otton. 

Report No, 64, new series, July, 1889.—Area of Corn, Potatoes aud Tobacco. 
Report No. 65, new series, August, I8b^.—Condition of Growing Crops. 

Album of Agrionltural Statistics of the United States. 

Division of Entomology: 

Periodical Bulletin, vol. l,Nos. 7-12 and vol. 2, No. 1.—Insect Life. 

Division of Ciikmistry: 

Bulletin No. 13, Part IV.—Lard aud Lard Adulterations. 

Bulletin No, 20,—Experiments in tbe Manufacture of Sugar from Sorghum, 
Bulletin No. 21.—Experiments in the Manufacture of Sugar by Diffusion. 
Division of Botany: 

Bulletin No. 8,—Record of Some of the Work of the Division. 

Section of Vegetable Pathology: 

(Quarterly Bulletin, March, 1889, vol. 5, No. 1.—Journal of Mycology, 

Bulletin No, 9.—Peach Yellows. 

Bulletin No. 10.—Downy Mildew and Black Rot of tbe Grape-Vine, 

Division of Ornithology and Mammalogy: 

Bulletin No. 1,—English Sparrow in North America. 

Division of Forestry: 

Bulletin No. 2.—Forest Conditions of the Rocky Mountains (reprint), 

Bulletin No. 3.—The use of Metal Track on Railways as a Substitute for Wooden 

Ties. 



LIST OF STATION BULLETINS OF 1889, RECEIVED BY THE OFFICE OF 
EXPERIMENT STATIONS, 

JANUARY 1 TO AUGUST 15, 1889. 


A,IuAJ3iAlS/lA.. 

Agricultural Experiment Station of the Agricultural anp Mechanical 
College op Alabama; 

Bulletin No. 3, new series, January, 1889.—Report of Experj^uents, Analyses of 
Fertilizers, etc. * 

Bulletin No. 4, new series, February, 1889.--Strawberry, Gra]>e, and Raspberry 
Culture. 

Bulletin No. 5, April, 1889,—Cotton, Pigs, Cattle, Aun^yses, Meteorology, 
Canebkake Agricultural Experiment Statu^n; 

Bulletin No. 3, January, 1889.*—Com, Forage Crops, Drainage. 

• Bulletin No. 4, April, 1889.—Experiments with Cott-o.n, Meteorology. 

Arkansas Agricultural Experiment Station: 

Bulletin No. 8, April, 1869.—Spaying of Cattle. 

Bulletin No. 9, May, 1889.—Cotton-Seed Hulls for Fattening Cattle. 

Bulletin No. 10, June, 1889.—Entoniologieal Notes, Meteorological Summary, 
and Chemical Fertilizers. ♦ 

Agricultural Experiment Station op thr University op Caufornia: 
Bulletin No. 89, June, 1889.—The Lakes of the San Joaquin Valley. 

oolorAijo. 

Agricultural Experiment Station op CqIorapo; 

Bulletin No. 6, January, 1689.—Notes on Insects and Insecticides. 

Bulletin No. 7, April, 1889.—Potatoes and Sugar Beets. 

Bulletin No. 6, July, 1889.—Alfalia: Its Growth, Composition, Digestibility, etc. 
CONKBlOTlCtJT. 

fan Connecticut Agricultural Experiment Station: 

Bulletin No. 96, January, 1889.—On the Valuation of Feeding Stai!^; Analyses 
of jpeeding Stuf^. 

Bulletin No. 97, Aptil,vl889.— Pun^us IHseases of Blaiits; Fertilizer Analyses. 
Bulletin No. 98, Juno, 1889.— Home^mixed Fertilizete, 

Bulletin No. 99, Jane, 1889.—Fer^iser Analyses. 

Stores School Agricultural Experiment STAtioM: 

Bulletin Ko. 3, February^ 1889.^Eootd of Plants as ACanuf^; ; * » 

BuBei^ No* 4, July, }889.^li(ate^ogle^^ Obsefvatlonti Biotoli fn MBk anA 
'' itsBpoduots* ' ' ' 
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DAKOTA. 

Dakota AoRicutrcmAt ExPBRtwBNT Station : 

Bulletin No, 9, January) 1889.—^Department of Agriculture. Com. 

Bulletin No. 10, February, 1889.—Department of Forestry, Hortionltum, and 
Botany. The Oermiuatiou of Frosted Grain. 

Bulletin No. 11, March, 1889.—Department of Agriculture. Small Grain (Wheat, 
Oats, and Barley). 

Bulletin No. 12, April, 1889.—Department of Forestry, Horticulture, and Botany. 
Forestry, Trees in the College Lawn, The Forest Tree Nursery. 

Bulletin No. 13, April, 1889 —Department of Entomology. Notes on Various 
Insects and Remedies. 

Bulletin No. 14, April, 1889.—Department of Chemistry. The Sugar Beet, 
DKI^AWAKK. 

The Delaware College AGRictTLTURAt Experiment Station : 

Biilietiu No. 4, May, 1889,—Injurioub Insects, their Identification and Extermi¬ 
nation. 

Bulletin No. 5, June, 1889.—The Inspection of Seed and of Stock Feed in Del¬ 
aware. 

KluORIDA. 

AGRiniLTxmAL Experiment SiATioN of Florida: 

Bulletin No, 5, April, 1889.—Analysis of Feitilizeis. 

G-FIOKOTA. 

Georgia Agricultural Exi'krimknt Station: 

Bulletin No. % January, 1889.—Ash Analyses of Native Woods, Experiments with 
Phosphates and Kamit on Cotton, etc. • 

Bulletin No. 3, April, 18H9.—Notes on Various Insects and Remedies, Ash Analyses 
of Native Woods, etc. 

Bulletin No. 4, July, 1889.—Analyses of Cattle Food. 

ILLiXTSrOIB. 

Agricultural Experiment Station op the University op Illinois : 

Bulletin No. 4, February, 1889.—Field Experiments with Corn, 18'^8. 

Bulletin No. 5, May, 1889.—Grasses and Clovers: Effect of Ripeness on Yield and 
Composition, 

Agricultural Experiment Station op Indiana : 

Bulletin No. 18, January, 1889,—Experiments with Vegetables. 

Bulletin No, 19, January, 1889.—Spotting of Peaches and Cucumbers. 

Bulletin No. 20, January, 1889.-1. Experiments in Cross-Fertilization. 2, The 
Culture of Tropical Ferns. 

Bulletin No. 21, February, 1889.—Rational Feeding. 

BulletiOiNo, 22, March, 1889.—Commercial Fertilizers. 

Bulletin No, 23, April, 1889.—Experiments with Corn. 

Bulletin No, 24, May, 1889.—Experiments on Milk Production. 1. Cold r«. Warm 
Water. 2, Divided Milkings. 3. Studies on Milk Secretion. 

Bulletin No. 25, Jane, 1889.—Entomological Experiments. 

^ BuJletiii No. 26, July, 1889.-Wheat Rust. 

COWA A0ItXOCLTt)RAL EXPERIMENT STATION: C 

bulletin No. 4, February, 1989.—1. Wild Plums. 2. A Chemical Study of Apple 
Twigs. 3« An Investigation of Apple Twigs. 4, Propagation of Trees aud 
, Shrubs from Cuttings. 5. Some Suggestions coucerning^fhe Com Root- 
WotBii 
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Iowa AoRicutTtriiAL Expbmmknip Siatiox—C ontinued. 

Bulletin No. 5, May, 18d9.-“l. Sorghum. 2. Injurious Ineecte. Preparation of 
' Insecticides. Experiments with Pyretbrum. Apparatus for applying In¬ 
secticides. 

KANTSAS. 

Kansas Agricultural Experiment Station : 

Bulletin No. G, June, IdHD.—Silos and Silage. 

KKISTTUCKY. 

Kentucky Agricultural Expehimenf Station: 

Bulletin No. 17, February, 18b9.—Corn Experiments. 

Bulletin No. 18, April, 1889.—1. Hemp Experiments. 2. Notes on the Treatment 
of an Old Apple Orchard. 

Bulletin No. 19, May, 1889.—Experiments in Pig-Fooding. 

Bulletin No. 20, July, 1889.—Commercial Fertilizers. 

LOtTISIAXA. 

Sugar Experiment Station: 

Bulletin No. 20, Januaiy, 1889.*—Sugar-C'ane. 

State Experiment Station: 

Bulletin No. 21.—Jleport of the Station for 1H88. $ 

Bulletin No. 22.—March, 1889. Annual Keport of the Station. 

Sugar Experiment Station: 

Bulletin No. 23.—Sugar-Cane: Laboratory and Sugar-House Eesults. DilFusion 
Process. ^ • 

MASSACJItJSKTTS. 

Massachusetts State Agricultural Experiment Station: 

Bulletin No. 32, February, 1889.—Record of Cows used in Feeding Experiments. 
Analysis of Feeding Staffs. 

Bulletin No. 33, March, 1889.—On Commercial Fertilizers. Trade Values, and 
Analyses. 

Bulletin No. 34, Jttne, 1889.—Outlines of Work carried on at the State Agricult¬ 
ural Experiment Station daring the present Season. 

Circulars—April, May, aud July, 1889. Analyses of Commercial Fertilizers. 

Hatch Experiment Station of the Massachusetts Agricultural College: 

Bulletin No. 3, January, 1889.—Tuberculosis. 

Bulletin No. 4, April, 1889.—Experiments in Heating Greenhouses, etc. 

Bulletin No. 5, July, 1889.—Household Pests—The Buffalo Carpet Beetle, etc. 

MiCiTIG'ANr. 

Experiment Station op Michigan AGRicur4TVRAL College : 

Bulletin No. 43, January, 1889.—Weather Service Department; Annual Report 
of Director, aud the Rain-fall Charts of Michigan. 

Bulletin No, 44, January, 1889.—Department of Practical AgrioitUnre; Feeding 
Steers of Different Breeds. 

Bulletin No. 45, March, 1889,—Department of Botany and Forestry; Why not 
Plant a Grove f 

Bulletio No. 46, March, 1889.—Department of Practical Agriculture; Potatoes, 

. Roots, Fertiliz rs, aud Oats. 

Bulletin 47, April, 18-^9.—Department of Practical Agriculture; Silos and En 
silage. 

Bulletin No. 48, April, 1689.—Hortionltural Department; (1) Potatoes, (2) Kalc^ 
(3) Experiments with Squashes, (4) Tomatoes. 

Bulletin No, 49, May, 1889.—Department of Chemistry; Chemical Composition of 
Cornstalks, Hay, and Screenings, 

Bulletin No. 50, June, 1869,-^Zooiogioal Depattmbnt; the Grain Plant-louiia. 

Bulletin No. 51, July, 1869.—Zoological l^epartment | Knemlos of the Wheat 

Jg^his* 
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MINNESOTA, 

AGRICtJLTUKAL EXPERIMENT STATION OF THE UNIVERSITY OF MINNESOTA: 
Bnlletiu No. 5, January, 1889.—Agricnltme, Horticulture, Botany. 

Bulletin No. 6, February, 1889.—Experiments with Frosted, Rusted, and Scack- 
bnrned Wheat. 

Bulletin No. 7, April, 1889.—Soil Temperatures. Comparison of Varieties of Corn 
for Ensilage, etc. 

MISSISSIF^PI. 

Mississippi Agricultural Experiment Station: 

Bulletin No. 6, June, 1889.--Charhoii. 

Bulletin No. 7, June, 1889.—Hay Presses. 

MISSOUKI, 

Missouri Agricultural Experiment Station : 

Bulletin No. 5, February, 1889.—Soil, Weather, Field Trials with Corn. 

Bulletin No. 0.—Experiments on Seed (Termination, Pea Weevil, and Ap]>les. 

NKimASKA. 

Agricultural Experiment Station ofNebrahka: 

Bulletin No. 5, January, 1889.—Vol. 1., Article II. On Certain Injurious Insects 
of the Year 1^88. 

Bulletin No. C, March, 1889.—Report ot Progress. Field Experiments and Me¬ 
teorological Record for 1888. 

Bulletins Nos. 7, 8, 9, 10, June, 1889.—Original Investigations of Cattle Diseases 
in Nebraska, 1880-1888. 

IS'EIW MAMrSHIRR:. 

New Hampshire Agricultural Experiment Station; 

Bulletin No, 5, March, 1889.—Fertilizers and Fertilizing Materials. 

Bulletin No. 0, Ajiril, 1889.—Experiments with Fertilizers. 

Bulletin No. 7, May, 1881.—Test of Dairy Apparatus. 

ISTRIW .TISR-STCX. 

New Jersey State and College Agricultural Experiment Stations : 
Bulletin No. 52, March 20, 1889.—What are the worst Weeds of New Jersey t 
Bulletin No, 53, March 26,1889,—Prices of Nitrogen, Phosphoric Acid, and Pot¬ 
ash. 

Bulletin No. 54, March 27,1889.—Potash as a Fertilizer. 

Bulletin No. 55, March 28, Entomological Suggestions and Inquiries. 

YORK. 

Cornell University Agricultural Experiment Station ; 

Bulletin No. 5, April, 1889.—1. On the Production of Lean Meat in Mature Ani¬ 
mals. 2. Does Heating Milk Affect the Quality or Quantity of Butter f 
Bulletin No. 6, June, 1889.—1. On the Determination of Hygroscopic Water in 
Air-dried Fodders. 2. The Determination of Nitrogen hy the Azotometric 
Treatment of the Solution resnlting from the Kjeldahl Digestion. 3. Fod-^ 
ders and Feeding Studs. 

Bulletin No, 7, July, 1889.—On the Influences of Certain Conditions upon the 
Sprouting of Seeds. 

carolusta. 

North Carolina Agricultural Experiment Station ; 

Bulletin No, 61, December, 1888-January, 1889.—Composts, Formulas, Analyse^ 

and Value. 

Bulletin No. 6IJ, February, 1889.—Fertilizer Analyses, 

Bulletin No. 62, February, 1889.—^Fertilizer Analyses and the Fertilizer Control^ 

, Season of 1889. 
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Noeth Caroltna Agricultural Experiment Station— Continued, 

Bulletin No, 62^, seeond edition, March, 1889.—Fertilieet Analytes and the Far* 
tilizer Control 

Bulletin No. €3, Jone, 1880.—1. Test of Seeds. 2. Euet on Wheat and Cotton* 
3. Laboratory Notes 

omo. 

Ohio Agricultural Experiment Station: 

Bulletin No. 8, socoml senes, vol 2, No. 1, March, 1889.—1. Practical Remedies 
for some Ohio Insects. 2. Insoetlcides and their Application. 3. Methods 
of Collecting, Preserving, and Studying Insects. 

Bulletin No. 9, second senes, vol. 2, April and May, 1889, attiole 4.- Colic of 
Horses. 

oRRiaoisr. 

Oregon Experiment Station: 

Bnllofiu No. 2, January, 1889.—Horticultural; Preparation and Notes on Pro¬ 
posed Work. 

PldSnvSYLVAlS'IA. 

The Pennsylvania State College AcRicuLruRAL Expeuiment Station: 

Bulletin No. 6, Januaty, 1889.—Tests of Varieties; Wheat, Oats, Barley, Potatoes, 
Forage Crops, etc. 

Bulletin No. 7, April, 1889.—Tests of Varieties of P'leld Coi^ Analyses and 
Valuation of Fertilizers. 

BOTJTH: C^AROIill^A. , 

South Carolina AoRinaTURAL Experiment Station * ^ 

Bulletin No 4, new senes, Januai'y, 1889.—Entomology. Notes on Insects aud 
Remedies. 

Bulletin No. 5, new senes 2, April, 1889.—Oats and Wheat. 

tehnistejsstgr;, 

Tennessee Agricultural Experiment STAnoN: 

Bulletin No. 1, vol. 2, January, 1H89.—Notes on Fertilizers and Fertilizing Ma¬ 
terials. 

Bulletin No. 2, vol. 2, April, 1889,—Dii>eases of the Irish Potato. 

Bulletin No, 3, vol. 2, July, 1889 —Cotton-seed Halls and Meal for Live Stock. 

TKXA8. 

Texas Agricultural Experiment Station: 

Bulletin No. 5, March, 1889,—Creameries iu Texas. 

Bulletin No. C, Juno, 1889.—Feeding Exponnient, 

Feeding Experiment; extract from Bulletin No. 6, Jane, 1889. ' 

VTDRMOXT. 

Vermont State Agricultural Experiment •SrAXioN. 

Balletin No. 14, March, 1889.—Analysis of Fertilizers licensed for sale in the 
State of Ver.nhnt, for the year 1889. 


WBIST VIRCa-IKIA. 


West Virginia Experiment Station ; 

Bulletiu No. 4, March, 1889.—The Creamery Industry, its Adaptability to West 
Virginia. 

WISCOKSIK. 


Agricultural ExPERiwENr Station op the University of Wisconsin: 

Bulietiu No. 18, January, 1889.—The Constitution of Milk and some of the Condi* 
tlons which aft’ect the Separation of Cream. 

Bulletin No. 19, April, 1889.—Notes on Ensilage. 

Bulletin No, 20, July, 1889.^Notious Weeds of Wisconsin. 



EXPERIMENT STATION RECORD. 


Vol 1. NOVEMBER, 1889. No. 2. 


EDITORIAL NOI'ES. 

The Association of American Agricultural (’olleges and Pixperi- 
ment Stations held its third animal convention November 12-15 at 
Il’ashingtori. in the lecture room of the National Museum. 

Seventy-two delegates from fifty-two institutions in thirty-three 
States W('re jire.sent at the opening session, ami this mimlMir was after¬ 
wards iiKTcased to about one hundred. Tlc' Territory of New Mex¬ 
ico was ivpresented by President Hadley, of Las Cruces. The com¬ 
munity of interests In'tween the I’nited States and our northern 
neighbors was indicated by the jiresenci* of Professor Saunders, of 
Toronto, Canada. President Atherton, of the Pennsylvania State 
(\)lleg(>. jiresided with the great skill which he has displayeil in two 
jirevious conventions. Since, a full report of the proceedings will be 
published as a sc'jiarate bulletin of this OlBce, only a few of the mon* 
prominent features of the meeting will be referred to here. 

The annual address of the presidiml dwelt strongly upon the im¬ 
portance of jireserving and strengthening the union of the colleges 
and stations provided for by the act of Congnss under which the 
stations are organized. In his judgment tlu' colleges gain in intel¬ 
lectual power and in public favor by having original researches in 
agriculture made under their ausjiices, the results of which are widely 
published among the farmei’s. The stations, on the other hand, are 
enabled to do more thorough work by availing themselves of the 
resources of the colleges, and by having the stimulating influences of 
those educational and scientific impulses which emanate from insti¬ 
tutions of learning. 

Among the discussions which elicited especial interest was that 
1‘elating to the cooperation of the stations and the Department of 
Agriculture in the tei;ting of varieties of flax, hemp, jute, and ramet, 
and of fiber machinery. At present the United States annually im- 
poi*! about $40,000,000 worth of these textile fibers and their i)rodncts, 
one-half of which at least, it is l>elieved, miglit be profitably raisetl 
and manufactured at home. The Department pi'oi:^pses to procure 
seeds of these fibrous plants and distribute them to the. stations will- 
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ing to test them, and to receive from tJie stations the samples of the 
plants raised, to be use<l in tests of machinery at the Department. 

A paper read by Dr. Jenkins, of Connecticut, on uniformity in the 
methods and records of work in cliemioal laboratories was followed 
by earnest discussion, \Aliich was renewed at various times, on the 
ways and means for reaching the greatest possible accuracy in the 
chemical work of the stations in testing fertilizers, dairy products, 
etc., and making its results as intelligible as practicable. Resolu¬ 
tions were jiassi^d (o HH*nre these desirable ends. Dr. Neale, of the 
Delaware Station, who has had long experience in Europe, spoke of 
the great lespect in whuh the work of American official chemists is 
held there. In his judgment there is no better work in chemical anal¬ 
ysis done anywhere in the yyorld than in this country. 

The relations of the colleges and stations to agricultural fans and 
to farmeis'' institutes were carefully considered. Mr. Wilhts, assist¬ 
ant secretar\ of agriculture, sjioke stronglv in favoriof sondiug out 
speakeis from the colleges and stations to address farmers' meetings. 
It was the general sentiment of the eonxention that tlie stations should 
exhilnt then work at State fairs, but should mot ecmtend for juv- 
miums. The farmers’ institutes were heartily indorsed. 

Professor Atwater, xxliile discussing the obligations of the colleges 
and stations under the a(‘t of ('’ongress, urged that the colleges should 
assist the stations as far as possible by placing at their disposal build¬ 
ings, farms, laboratories, libraries, and other appliances, and that the 
stations should follow those lines of work in which th<n could take 
full adyantage of the resources of the colleges. In his judgment the 
individual stations should confine th<uu*-el\es to thorough work \ipon 
a limited numlier of subjects, and condiK^t their investigations on 
such a scale and with such scientific accuracy as to secure results of 
permanent value. 

Resolutions were jiassed adcing the Department of Agriculture to 
liegin without delay the collating and translating of the results of 
work done in similar lines in foreign countries. Of this material 
there is already a very large accumulation, and it w^ould greatly pro¬ 
mote the ecoiiomj and effectiveness of station work in this country if 
foreign experience could be made readily available to our yvorkers. 

The co-operatixT work undertaken by the station horticulturists 
was presented in a report of the committee on horticulture, prepared 
and read by its chairman, Mr. Alxvood, of Virginia, The horticul¬ 
turists have bf'gun the testing of a great variety of new fruits and 
y’^egetables, and projiose to issue i^eports of their tests on a uniform 
plan, which will give the originator satisfactory testimony as to the 
value of his nox^eliies, and at the same time protect the public against 
unscrupulous nurst^rymen. They are also endeavoring to systematii^o 
the naming of fruits and vegetables, with a view to doihg away with 
the meaningless an^^ bombastic uppdhimm ^kk ofhm girnUt 
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by enthusiastic tradesmen, Mr. Alwood also aimouiiced the early 
publication, through the Office of Experiment Stations, of a bulletin 
containing a list of the officjers having horticultural work in charge, 
and an outline of this w^ork at the several stations. 

A number of distinguished gentlemen, rejmesentiiig vaiious inters 
ests outside, of the association, made brief addresses. Senator Kea- 
gan, of Texas, gave his experience in the cultivation of alfalfa, which 
he strongly recommended as a forage plant, (leiieral Morgan, Oojn- 
missioner of Indian Affairs, urged the colleges to prepare teachers 
qualified to instruct the young Indians in agricultnr(‘ and mechanic 
arts. Captain Pratt, president of the Indian school at Carlisle, Pa., 
stated that the Indian lK)ys of his school had earned some 
during the ])ast year by manual labor on farms and elsewhere. Mr. 
Willis, of the (leological Survey, explained what tlie Surv(\v was 
doing ill mapping the soils of the country, ju-eliminarv to tlnnr more 
thorough study by agricultural investigator^. Dr. Eggleston, in 
behalf of the American Forestry Association, urged the stations to 
iiii|>ress upon the farmers the great desirability of tree culture. 

The most important formal action taken by the association p(‘r- 
taiiied to changes in its organization. Standing committees on agri- 
(Milture, botany, chemistry, entomology, and horticulture w(U’(* 
created to look after thes(» special intei*ests, and to assist in the 
jireparation of programmes for meetings of the association, which 
should make jirovision for general and sectional sessions, and thus 
secure the discussion of a gn^ater variety of technical as well as 
gen(‘ral to])ics. These committees, through their chaiianen, are to 
present reports, of ])rogi*e^s in the several line^ of station work at 
the next convention, and also to prepan* programmes for the meet¬ 
ings of the sxweral sections. It is hoped that this action will greatly 
increase the interest of all the workers in the colleges and stations, 
as well as others laboring in kindred lines, in tliese annual assemblies 
of workers in agricultiu'al science, and at the same time promote tlie 
efficiency of the association as an aid to co-opei'ative adion among 
the various institutions represented in its membership. 

A noteworthy feature of this meeting of the association was the 
general desire to discuss methods of work rather than administrative 
questions. The meetings of the sections in j)articular were largely 
personal conferences, devoted to business-like discussions of subjects 
immediately connected with the experiments and investigations in 
winch the stations are i\ovi engaged. The spirit of harmony, the pro¬ 
found sense of common interests and aims, and the determination to 
meet the needs of practical farmers, manifested throughout the meet¬ 
ing, are additional evidences of the hopeful couditioij of the great 
eixterptise for the promotion of agricultural science and education, to 
'wilidii the American people, through the repeated action of Congres.s, 
htye so fully committed themselv^* 
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The officers chosen for the ensuing year are: President J. H. Smart, 
of Indiana, president; Presidents M. E. Gates, of New Jersey, and (}. 
T. Fairchild, of Kansas, and Directors F. A. Gulley, of Texas, R, J. 
Redding, of (ieorgia, and E. W. Hilgard, of California, vice-j)resi- 
dents; Director H. P. Annsby, of Pennsylvania, secretary and treas¬ 
urer; Presidents H. E. Alvord, of Maryland, and S. 1). Lee, of Mis¬ 
sissippi, Vice-director K. II. Jenkins, of Connecticut, President W. H. 
Scott, of Oliio, and I)ir(‘ctor M. A. Scovel, of Kentucky, executive 
<X)inuiiltee. 


At one of the ses'^ions of the association Dr. (\ Hart Merriain called 
attention to the work of tlu^ Division of Ornithology and Maniinalogv 
of the Department of Agriculture in determining the l)o\indaries of 
wliat may l)e tei-med the life areas of the country, etu*h of which is 
characterized by the j>oss^'ssion of forms of life not found in adjacemt 
ureas. The various forms of vvil<l and domesticated animals and 
plants having become a(la])ted to certain defiiiite combinations of 
physiographi<*al conditions outside of which they (‘an not thrive, the 
farmer might use a map of these life areas'''To aid*in determining 
what kinds of croj)s and animals to raise in particular regions. I'he 
co-operation of the stations with the Division of Ornithology and 
Mammalogy in studies necessary to the prej)aration of such a jnap is 
<lesired. 


The recently organized Association of Official E(*onomi(‘ F^ntomolo- 
gists held a meeting at the National Museum during the same*days 
in which the general association was in session. New members were 
elected, by-laws adopted, a number of important topics discussed, 
and several valuable papers read. Tlie topics under discussion were: 
(1) Where shall we publish descriptions of new species and results 
of non-economic observations? (2) Jiow far shall we recommend 
patent insecticides and machinery? (3) Co-operation. (4) Amend¬ 
ments to the constitution. 

The following papers w<'re read: Notes on a corn-root Avorm in 
Kentucky, and the Bordeaux mixture as an insecticide, Prof. H. (jar- 
man, of Kentucky; office and laboratory organization, Prof. S. A. 
Forbes, of Illinois; spraying points, and experiments in destroying 
the codling motli, l*rof. (\ P, Gillette, of Iowa; on Diahrotim loingi- 
Prof. Lawrence Bruner, of Nebraska. The discussions were 
of great interest, and the meeting as a Avhole Avas a AT.ry successful one. 



iBSTMCTS OF BIILLETINS OF THE AliRlCIJLTlIlUL EXPERIMENT STATIONS IN 
THE UNITED STATES FROM JANUARY TO JUNE, 1889 . 


T»Aii'r II. 

KENTUCKY. 

Kentucky Agricultural Experiment Station. 

of ihv A<inciil(ornl omi MiTlianicol CoUviji' if Kioitnrlij, 

Location, Lcxin^'ton. Director, M A. Scovell, M. S. 

lirLLKTIX No. 17. FKHUT Alt^, ISsn. 

FiKJ. 1) E.Xl'RRIMK.NTS WITH COK.V, M. A. S(0\EI,L. M. S., A.NO A. M. 
Peter, M. S. (pp. .‘5-21). — This is a first roport of Iho soi'ios of 
exjH'viuKMits he^iiu in I88S on Hu* Slalion farm to study tlio etfoots of 
ditt'eivnt fortiliziiijr materials upon corn in the particular soil under 
e.xjierimeut, which is in the Blue (irass l•eJ>:iou. and is derived from 
tii(‘ lower siluriau limestou(*s. Kiifrraviufys from photo,tfiiiphs illus¬ 
trate the effects of ditfereut fertilizers on corn. 

A’/fccAv of leadliHj eJcnx'iif-s of phnif fooil in rnrlonx conihiiKitionx on. 
ro/v/.~Sulphate of potash, sulidiate <tf ammonia, ami acid ])hosphate 
Avere ustHl .singly and in comhiiiation. Althoiifth there Avas no con¬ 
siderable duplication of fertilized ])lats. the results. Avhich are stated 
in tabular form, imply very strouftly that for coin potash is esjiecially 
needed on the soil of the Station farm. Other experiments imply that 
the same is tnu' for ])otat<K*s, hemj), and tobacco; and the indications 
are that wheat also Avould be jrrt*atly l;eueti(e(l by the aj)])lication of 
potash. A natural inference is that on soils of like charactm’ in the 
Blue (Jrass region generally the same fertilizer will be useful, but 
this can be demon-strated only by actual trials. 

FinancidI veanlU from the unc of rarlonn frrtilisrrH on com. —It 
apfiears that (1) there Avas a iirotit in exery instance where potash 
Avas used, potash alone yielding the largest lu't jirotit; (2) where 
phosphoric acid and nitrogen without potash aatut used none of the 
money paid for the fertilizer was I’ecoA’ered: (;l) the phosphoric acid 
and nitrogen applied Avith potash probably caused little, if any,* 
increase of yield, showing that the money paid for tjiem Avas uu- 
profitably e.viiendiHl. 


01 
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There weie hist jear legally on sale In tiiiw State 4*5 different brands of fertili¬ 
zers, eontaiwiiig less than 2 ]>er cent of potash; if we had applied any one of 
these to our soil for oorn no marketl increased yield would have been apparent, 
not because the fertilizers were worthless (as they undoubtedly would have 
prodnml good results on soils deficient in phosphoric acid awl nitrogen), hut 
becaust* they dnl not lontnin the jHitash iie<*essary for tlie corn croji on our sotL 

EffeH of hnvnyant marnire o/t rompored with that of the leading 
htgredienh of <otnmenhd fertilizers in vatious eomhinaiions. —‘‘'Barn* 
yard mamire iiroduced an increase in yield slightly greater than waw 
obtained on the plats which received 100 pounds of sulphate of potash 
per acre.” 

Effect’^ of copperas {salphat< of iron) on (orn, —No noteworthy 
benefit was apparent. 

Tohaao *st( nos as a feridh< r for (orn, —This is an impoitant matter 
in Keutuckv, where thousands of tons of tobacco stems are anniuilly 
wash'd. The experiment was vitiated by accidental circnnistances. 

The relation of fertiHievs to shrinkage of (orn in paring and to 
pioportion of tob to kemd, —The per cent of shrinkage in weight 
varied from 7.4 to 18.3, heniir very much the g]*eatest wdien barnyard 
manure was used. The projHirtion of cob la kernel varh'd only 
slightly. 

Relation of ano>anfs of phosphorn arid, nitrofp n^ and potash in the 
fertilizers to amounts of th( same ingredients tahen np by the <i op .— 
Analyses of corn, including stalk, kernel, and cob, show’ed that in no 
case where pota'^h w^as used was as much potash contained in tin* crop 
as was applied in the fertilizer. In some of the cases in which phos- 
phori(* acid w^as applied the (piantily in the crop was larger than that 
in the fertilizer, in others not. In every cas<' w'here potash was 
applied there wais more nitrogen in the crop than was applied in the 
fertilizer. 

nrLLETIN No IS, AlTlin, ISSb 

Hemp expehiments (pp. 8-8).—This is a preliminary study of the 
<juestion as to the iiracticability of the successful grow’th of hemp on 
old ground by means of couiniercial fertilizers. Experience in Ken¬ 
tucky is unfavorable to the growing of hemp on worn-out land, or 
e\en on land whu*b is comparatively ricli but has been in cultivation 
Avith other crops. A rank growth of hem]) may be obtained on old 
land by applying fresh barnyard manure, but the quality of the 
jirodiK't is generally inferior. 

The fertilizers, whicli supplied nitrogen, phosphoric acid, and 
pota>sh in diffeient combinationb, were similar to those used in the 
corn experiments reixirted above. The apparent benefit from phos¬ 
phoric acid and nitrogen was very small. As in the case of corn, th^ 
feitilizing ingredient most needed was evidently imtash. The ykl4 
of hemp was unsatisfactory both in quantity and quality. This waai 
apparently due. to a great extent, to tlie unfavorable season. Engravn. 
ing^ from* f#M»togra^hs iliufirtrate very clearly th^ eteets of 
on the hwmp. 
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Notes on the treatment of an old apple orchard (pp. 9-13).— 
This article contains a statement of facts showing the decided benefit 
of spraying the apple trees with London purjde, to prevent the rav¬ 
ages of the codling moth, which has nearly dcvstroyed successful 
apple culture in this locality.’' 

BULLETIN No. t«), MAY, 1880. 

Experiments in pig-feeding, el. IL Connell, B. S. (pp. 3-19).— 
These were preliminary exiieriments to test the relative values of 
slielled corn, corn meal, cob meaU wheat bran and ship stuff for keep¬ 
ing and for fattening, and the various lengths of time that the feed¬ 
ing may be continued with profit. Six Chester Whites, five Thin 
Rinds," and one Red Berkshire, all mixed breeds, were used. The 
details of thes<‘ expcrinienis will he included in a special bulletin on 
pig-feeding to be issued by this Office. The results imply that fat is 
more rapidly produced hv shelled corn, and more cheaply by corn 
than by the otlier foods tested; that much corn-cob meal was wasted 
in the feeding; that cotton-sml meal was unprofitable; that the 
nilrogeiious foods protluced eoni[)aratively little gain in live w^eight. 
but that the pigs fed on tl»ein were so mu(‘h stronger than the others 
that they caused the latter serious injury when they w’ere turned out 
together; and that in the tests of nitrogenous foods a mixture of 
corii-('()b meal and ship stuff in e<|ual j)ai*ts was the cheapen. The 
exj>erience with cotton-seed meal was uiisatisfactoiy. 

1A)VIS1ANA. 

No. 1. Sugar Experiment Station, Audubon Park, New Orleans. 

No. 2. State Experiment Station, Baton Tlouge. 

No. 3. North Louisiana Experiment Station, Calhoun. 

of Louisiana State I nireruiiy anti AifneuUuvaJ and ^fceha}ueal 
Vidleae, Direetor. ’William Stnl>l>s, IMi. I). 
lUTLLETIN No. 20 (SIKIAU STATION), .JANUAKV. 1880. 

Field kxpekiments on stKiAu-CANE (pp. 190-252).—This Station 
ih engaged in studies regarding the soil, fertilizers and methods of 
culture for sugar-cane, and the luamifacture of sugar. When the ex¬ 
periments recorded in this bulletin w ere made tl)e Station w^as located 
at Kenner. The bulletin is devoted to a record of field experiments, 
mainly a continuation of those of ])revious years, on giuMninalion and 
• grow^th from “plant cane” and from stubble under different condi¬ 
tions; physiological questions, including influenev of suckewing on 
cane; varieties best adapted to Ijouisiana; and manurial require- 
m^ts. 

(Elimination quesfiom (pp. 199-208).—While in some sugar- 
|Wt>ducmg regions, as Cuba, the sugar-cane is generally grow n ^ 
through a long series of years, each season from the stubble of the 
jpKeYious season, in Lemisiana frequent replanting is foin^} necTssarv. 
tor this the catie itself is used. The quantity required is very large, 
Ntod makes an important factor of the cost of sugar production. The 
„ iiwer patt of the stalk is riehest in available sugar. If the upper 
tke stalk, eonld he oeaiii^ientlj.iHnd suooesBfoll;^ ttsed lor 
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planting, great saving might result. In the series of experiments 
begun in 1S86-87, and continued in 1888, the part of the stalk best 
for seed ” and growth from stubble ” have been tested. 

Stalks of cane kept for plahtimj (pp. 109-208).—The stalks were 
cut up into short piec^es, beginning with the green, immature top and 
ending with the butts. Two eyes left upon each cutting, and 
each stalk was selected so as to give eleven cuttings. Seventy-five of 
these cuttings, containing 150 eyes, Avere devoted to each experiment.’” 
There were thus ele\(*n experiments, one for each of the parts into 
which the stalks were cut. Observations for each experiment in¬ 
cluded the number of stalks from the 150 eyes jdanted; development 
at different dates during growth; yield of stalks; results of chemical 
analyses, including degree Baume, total solids, sucrose, glucose, 
co-eilicient of i>urity and gluco.-e ratio of jui(‘e; and total calcu¬ 
lated yield per acre of stalks and of available sugai*, etc. 

The results obtained in 18s7 from the quantity planted that year 
are given, and followed by results obtained in 188S frotn the stubble 
of the cane of the ])revi()us year. 

Among the conclusions are. that in 1887 the upper joints germi¬ 
nated more rapidly than the lower ones, and that inany*sprouts from 
the green, immature tops died during drought, but that the upper, 
mature joints were fully ecpial, if not superior, to the lower joints for 
seed.” 

Ill 1SS8, Imrrlnj? tlie whole Joints, the upiier pad of the cane ffave sli|a:htly bet¬ 
ter results in stand, in tonna^(‘, and In su«ar. eonfinning the rt‘sults of the 
previous years. It is tlierid'ore again asserted that could a practical way lie 
estahlished for utiliy.ing as s<*ed the upper thirds of all the cane and grinding the 
remainder, an immense gain would yearly a<*ern(* to our industry. 

4 

N\nnhev of stalks of <<(oe to phinf—Plant rs. t^tahhle oane for see^ 
(pp. 203-208).—In 1887 different plats were planted with cane in 
different degrees of tliickiiess (from one cane with a lap to four canes 
with a lap) in rows 7 feet apart. The Avhole cane, u])j)er and lower 
halves, and uiqxu', middle, and lower thirds were used in different 
rows. On one plat unslaked lime Avas apjdied. In 1888 one-half of 
the field was newly jdanted, but the other half Avas alloAved to grow 
from the stubble of 1887. Observations on germination and on 
development, produce of stalks, chemical composition of cane, and 
yield of sugar Avere made as in the experiments described above. 

These experiments strongly point to the conclusion that Avith good 
cane in well-prepared soil, and with good seasons, two canes and a 
lap furnish an abundance of seed and the largest profits.” 

The sugar content and stubble from stubble seed ” were slightly 
superior to those of plant seed.” 

Huekenng (p. 208).—Experiments in 1880,1887, and 1888, in which 
suckers Avere cut and allowed to grow, brought results decidedly m 
favot^of the suckers. They show that ‘‘ suckering or tillering is a 
essaiy andthealthful^condition of the sugar-cane,” and that stubbk' 
both %he original sprouts and from armlmrs.” ■ 
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l/istance between cane rows (pp. ii08-2ir)),—Exj^erimcnts were 
made in 1888 with rows from 8 to 8 feet apart, seeded ” with plant 
cane and Ktubble, and treat(>d with coiniiu'rcial •fertilizers. The 
amounts of cane pvr acre required for ))lantin» at the ditlVrent 
distances, yield of cane, coinj[)osition, and available sugar per acre are 
given. The results ^sere favorable to a distance between the rows 
much less than the connnon distance of 7 feet. Experiinenls in this 
line will be continued. 

IVovV^/cA' of rane (j). 215).—More than seventy \arieties of cane 
from all parts of the \^orld have Ixvn ]*eceived through the United 
States Departments of State and Agriculture. A report on forty- 
eight of these varieties groAMi at the Station will be issued in a 
separate bulletin. 

EffetfH of ferfl/lzens on Htufor-nttu tl>p* -15 252).—One of the 
eliief aims of this Station is to fiml a fertilizer that will ])ro(luce a 
maximum tonnage with a maximum Migar content uiion the soils of 
Ijouismiia.*' To this end experiments, (‘lassiti(‘d as scientilic and 
])oj)iilar, wei'e made on 7 plats. On llie scientific plats'’ the 
ex|)er)ments were (1) ^'itb nitrogen. (2) with jihosjihoric acid, and 
(il) wuth potasli. The olqects to test (1) the requirements of 
the soil used for eaeh ingredient, (2) the lornis of fertilizer- best 
adapted to caiux and (JD the (lllalltit^ most jirofitable foi cane. Pot¬ 
ash, phosjilioric acid and nitrogen were ajiplied in different amounts 
and forms of combination, each with an (‘\cess of the other ingre¬ 
dients, in order to make a fair test of the r(*<jnirem<*nts of the soil 
for the ingredient in (jiiestion and the specific effect of the latter 
ujxm the <*ane. In the special nitrogen experiments,*' for instance, 
a basal mixture containing phosphoric acid and potash is used, an<l 
to this nitrogen is added in different amount-^ and different forms of 
eombination. Tlie mixtures (‘ontainiiig the different quantities of 
each form of nitrogen taken together are called a group. There 
are thus in each special nitrogen exjieriment as many groups as there 
are forms of nitrogen tested. 'Fhe a<hantages of the duplication of 
teists with each ingredient are well brought out by the details of the 
report, which are given in tables with suiunuiries in tlie text. They 
include total yield, composition as shown ])y analysis, and amounts 
of available sugar.* 

Potmaiv fertilisern—Special potash (pp. 210-221).— 

In this experiment the object avus to test fir-t and primarily the 
retpiiremenis of the soil used for potash, ami stx-ondJy tlie form and 

♦Tllft f?enerHl plan of these experiments <*orrespou(ls wltli those made h.v a < 
nttmber of experim^ters and described in :14-28 of ('Ircular No. 7 of the 
CMilee of Eisiierlmeut Stations, on ** Oo-operatlve Kxfieriinents with^ Fertilizers/' 
atOl in detail in bulletins published by tlie U. S. Department "of Agricul- 
tim lA 1882 and 1883 m “ tJo-oi>ei^tive Exjierlttiewting as n Means of Showing 
of mi the Breeding O^nolties of Plants/' and as Results 

8aj^*ia#its Wltli by W. a Atwater. 
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quantity of potash l>eHt adai)t4^d to cane. Potash was used in the 
form of muriate, sulphate, nitrate, carbonate, and kainit, in quanti¬ 
ties representing tiO, 120, and 180 j>ouiHls of actual ]) 0 ta 8 h per acre, 
or one-third, two-thirds, and full rations for the thnn^ quantities. 
For each form of potash there was a ^roii]) of ])lats for the three 
quantities, making:, with the matured ])latn, which had no potash, 
and the unmanurcHl, 20 plats. The experiments were made on second- 
year stubble cane. Results are lifiveu in tabular foriu. The (*ar- 
bonate of potasli and ashes of eotton-seed hulls did not brin^ tlie 
results ex])e(*ted. Witli potasli in the other forms the increase in 
\ie1d was considerable. 

PliOHphorh (icUl f rtf fillers — Sprthtl jthohjthoi^ir ttritJ e,rpentnr)ki 
(})j>. 222, 22i>).-^ The ol)j(s*t of this ex]>eriuient was to test the fonn 
and quantity of phosphoric acid best ada^itcd to canc. The phos¬ 
phoric acid Avas used in the solnl>lc form in dissolved bone-black and 
acid ])h()sphntc; in th(‘ precipitated form in precjpilated bont*- 
black'' and acid j)lu)q)hatc: and in Ihc soluble form in l»one-(lust, 
in (he finely «:round ('harlcston pho'-phate <Mlleil “ floatsand in 
Orchilla ^uaiio. Each was iiM*d in a p'oiip Avitli three (plantitu*s, 
one-third, tw'o-thirds, and full ration. The <>;(‘neral plan was '-imilar 
to that oi* the exj^eriinents w ith potash al>t)\e (k* criluMl. A part of 
the experiment was injured by defeclive stand, ami the results A>ere 
everyw'here so irre/;»ular that definite^ corielnsioro could not l)‘» drawn. 

Ka^prrhticutti trith vonnttoti <ottittunu hd frrt'dr:t'n< (p)). 224-22S).— 
The objeel here w’as to test (he value of certain })')pu) ir fertili/.ers, 
and aKo the (piantily most desiral)le. Tlu‘ trials were ma(](‘ on 
se(‘ond-year stubble. (\)tton-seed meal and iauki\av* A\e)*e alone 

and in eoinbiiiation witli acid phosphate, Hoals,'" kainit. ashe-',*cot- 
lon linlls, etc., on ])lats. The results are slattMl in t.ibu’ai* form. 
Taking’ the produce as the measure of the action of th<‘ fcrti!i<(‘r in 
each <*as(\ sulphate of ammonia and dri(Ml blood wcr(‘ alxuit c(pially 
valuable as soiinvs of nitro^vn. Inspection of th(‘ table shows aKo 
that large tonnage is not ahvays productive of largest sugar yields, 
and, therefore, manuring should be done judiciously both as to (puin- 
tity and ijuality.” 

Tiled (sv. vntiled Utttd (pp. 228-2Ji;4).—To test tlio effect of tile 
drainage, tw^o plats, one tiled and the other untiled, w’erc planted 
with <'ane in 1887. They were each subdivided into IJ) plats, of wdiich 
0 were unmaiiured and the rest treated with fertilizers of various 
kinds, including cotton-s<‘ed meal, acid phosphate, kainit, bone-dust, 
Orcliflla pbospliate, and cotion-sf‘ed-lnill ashes, singly and in combi¬ 
nation, thus making tw^o sets of experiments, alike as to manuring 
and cultivation, but differing in that in one the land was drained and 
in the other midrained. The details as to prodiuie, chemical com¬ 
position, and yield of sugar are given as in previous experiments, 
average ipcreajie of yield of all the tiled plats over the tmtiled 
tl^ fate' of 4,S7 tons pev acre, l^’he getjfceral results for the 
1887 and 1SB8j strongly f«iv‘or tile, draining. Besides* 
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giving a better yield of cane and sugar, the tile-draine<l lands are 
warm and mellow, so that roots penetrate more easily and deeply,* 
and are thus l^etter able to resist drought, ^Ahile. in wet weather the 
excess of moisture is drawn off. On these lands, also, the snow melts 
at least a wtndc earlier on an average, and vegetation advances far 
more rapidly. 

‘^Drainage is of the first importance to the sugar planter, since 
cane revels in well-di-ained land/' ‘'Tile drainage, like ' diflnsion,' 
is surely but slowly coming.'’ 

Effect of turhiiHf ander intd of reinoehuf pea-rices on frst-pear 
i<tal)hte eane (])p. —These were experiments with and with¬ 

out p(‘})-vine's, to test the value of (1) the roots and stubble alone and 
(2) the roots and whole vines. C(iw-j>eas were sown broadcast on the 
ex]>eriniej]tal field iji the spring of 1S<S(), and in September of the 
same year the ])(*a-vines were removed fi-om one-half of the field. 
The whole field was then ])lowed and used for the experiment. A 
])ortion was jdanted Avitli plant-cam> and the red Avith stubble*. The 
ex])e‘rjm(‘nts weiv divided inte) fi\e groups—two ft'rtilized at time of 
])Ianting, Iavo in the folloAving s|)riiig. and one not fertilized. In 
ea(*h gi’oii]) Avere foui’ plats, two Avith ])eas turned nn(l(*r, and tw’^o 
Avith tlu‘ A'ines reMnoAed. The* fertilizers nsenl Avere cotton-seMul me‘al, 
aciel ])hosphate, kainit, nitrate of se)ela, anel sn1])hate of amnie)nia, in 
\^arie)ns e'eanbinations. The yielel per aere*, e'hemieal e*()m])ositie)n, and 
available sugar are givem in tal)ular fenn feu* each ])lat, te)gether Avith 
the (|iiantitics of nitrogen, phosphoric acid, and ])otash per acre sup- 
j)iieel, and tlie increase of yield on the manured plats. From the 
results stateal it appears that pe)tash in small quant it ie*s prodnceal no 
effect npeui these soils, that excess e)f [diosphoi’ic acid has not been 
especially benefi(*ial, and that ap})roximat(*ly ecpial jAarts of nitrogen 
ami phos])horic acid arc pirhaps the best mixture for stnbble-cane on 
thesi* lands. 

Effects of nitrogenovs fertilherH o// eane—tipeelat nitaafen (.eperi- 
mentis (pp. 2)h)-243).—These experiments Avere made in 1S8S Avith 
spring plant cane to get light n))on the question of the advantageous 
forms and amounts of nitrogen for cane. As former exjAeriments 
had shown that the full ration of nitrogen (72 pounds p(‘r acre) Avas 
injurious, only one-lhi^d (24 pounds per acre) and tAVo-thirds (48 
pounds per acre) rations were used. The general plan of the experi¬ 
ment Avas similar to that of the s])ecial phosjdioric acbl and potash 
experiments. A basal mixture (“mixed minerals") supplied 500 
pounds of a(dd phosphate and 80 pounds of muriate of potash. To 
this nitrogen was added in cotton-seed meal, fish scirap, dried blood, < 
sulpliate of ammonia, and nitrate of soda. The yield per a(’re, ehem- 
ioaj coipposition, and availaVde sugar are given in tabulw form for 
eaeb pla^t As was the case in previous experiments, no one forn\ of 
nitrogen was greatly superior to the others. It would seem, then, 

’ tjie^only practical question for the planter relates to the cost of 
, forms, E may be also that in the previous year, 
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during a most favorable 72 poundn of nitrogen per aere 

proved excessive, while this year, iii a very w^et season, 24 pounds 
produced almost as large a yield as 48 ixninds* In other words, 
during the sea?^on just ended only the nitrogen contained in t*i80 
pounds of cotton-seed meal per acre was appropriated by tlie cane* 

Efferts of mrioufi npecial fertilhePH on cane (pp. 243-246).—This 
is a record of exi)eriments Avith the St. Denis, Ville’s, and other formu¬ 
las, The amounts and relative proportions of the fertilizing ingre¬ 
dients did not seem to be such as were best fitted to the soil under 
experiment, and the cost Avas large. 

Effertn of different mijeforcH of cotton-,seed meal and acid phonphate 
(pp. 246-2^-18).—The object here was to get information as to the best 
mixtures of cotton-seed meal and acid phosphate for plant cane. On 
one plat cotton-seed meal aahs used alone; on the others it Avas com¬ 
bined Avith the a(*i(l jdiosphate so to give the following ratios of 
nitrogen to phosphoric acid: 1:3, 1:2, 1:1, 2:1, and 3:1. Nitrogen 
and ]>hosplu)ric acid in the ratio of 1:2 gaA^o the largejf yield. 

Summaej/ of Cf,salts (p]>. 241)-2“>2).—'*The year just closed has 
served to emphasize iii a most positive maniiej; the deductions of 
former years. * * * The exjXTiinents here are sufficiently jiro- 

nounced in their result'- to convince the most skeptical of the efficacy 
of mainires on cane Avhen they are properly (‘oinpoundod ami intolJi- 
gently apjdied." The result*- in 18S8 confirm as well as wM to the 
conclusions from thos(» of previous years. Among the inferences 
draw n from them are: 

1. The upper portion of <‘ane is ecpial, if not siij>eri()r, to the lower 
part for •“seeding." 

2. “•Tliere Avas but little difference in the stubble of tliose plat? 
Avhereou dilferent mimlxu’-» of stalks were used in planting.’^' 

3. ““ Seed from good fiiNt-year stubble has given as good results the 
first and se<*ond years as seed from ijlant." 

4. ““Stubbles (rattoons) come equally Avell, and perhaps better, 
from the original sjirouts than from suckers." 

5. Nitrogen is greatly needed by the soils of Louisiana to grow 
cane. As the exjxu-ionce indicates (hat no one of the leading forms 
has any marked sujX'riority, cotton-seed meal, a cheap home pnxhici, 
may be used instead of expensiA^ imported articles. 

6. Excessive quantities of nitrogen have this year Wn but par¬ 
tially utilized by the crop, and are always injurious to sugar con¬ 
tent." The tjxiKwimeiits of the ]>ast three years strongly suggest that 
from 21 to 42 pounds of nitrogen per acre (the amount found in from 
300 to 600 pounds of cotton-seed meal) are all that can be profitably 
used. To produce the l>ettt results the nitrogen should be combined 
wdth mineral manures. 


7. ^he mineral imnxirei^ alone are without decided efiWta, except 
m pea-vine fallows, and even tl^n the 

|wi>3npved by ferttlhteears. . » 
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pliod in the soluble form as acid or superphosphate, thoup:h the insolu¬ 
ble forms in Charleston “‘floats/’ Orehilla and (Trand Cayman 
guanos, KHun to be available after lapst^s of time, depending upon 
the character of the soil and the fineness of the fertilizer. 

fi. Excessive quantities of phosphoric acid are not economical, 
though they are not altogether lo^t. From 40 to To j)ounds per 
acre seem to be ordinarily tlie limits for ])iofitaI)le production. 

10. Potash in small quantities [irodiices no ap])arent effect^ upon 
either tonnage or sugar content, but in excessixe (juantities for sev¬ 
eral years on the same soil increases the yield but not the sugar 
<‘ontent. 

11. Pea-vines turned under have produced more ellect on stiiblde 
than on ])lant cane. 

12. Th(' benefi<dal (‘fleets of tile drainage grow largei* from y(*ar to 
year. In IHsO and 1H87 tlie increaM* of yield due to drainage vva^- 
about Jlo per cent, and in ISSS about oO peu- (‘ent. 

Pb (Ji’ovving cane in narrow’ lows in ISSS gave increa‘-e of yield 
and sugar <*ont(mt, and is worthy of further inv(‘stigati()n. 

Anvl’isks or raRTiiuzniis (p. 2.^1).—A ivcord of the analyses of 
the fertilizers us(h1 in the on sugar-(‘ane abovT described. 

MirmoKoi.<Ki\ (pj). 2r)4-2t>b).—Kcwnls for each month of ISSS, 

IlPLLr/rLN .\o, IM (STATi: STATION). .TAXI AU\ 1 SSU 

Kni'oin ()i Stvtf ExeKinviKM M vriox roii Isss (pj). ;i7l“2Sl)).— 
This contains an account of the l(K*ation, soils, inqirovemenls, live 
stock, garden, and orchard of the Station, and d(‘tails of e\p(‘rimcnts 
W’ith forage plants, grains, grasses, clov’ers, corn, and (‘olton. 

(ratden and ov(dnud (p. 27J1).—Tn the gardcMi fifty-six v’arieties of 
straw berri(‘s, raspberries, and blackberries have been planted. A 
large orchard, with leading vari<*lies of some twelve or more kinds 
of fruits, and a vineyard with thirtv vari(‘ties have Ikhui ])lant(‘d. 

Fonuje phfnts (pp. 27J1-277).—Varieti(‘s of sorghum, field jieas, 
and other forage crops grown are mentioned, with not(‘s on peas. 
The results of inconclusiv'e experiments with fertilizer^ on sugar¬ 
cane arc given in tabular form. 

iSf)}(df f/rainx^ and dorevti (pp. 277, 278).—Exjieriments are 

iKMug made with varieties of wheat, oats, barley, (dov’ers, and grasses. 
iTexas blue-grass {Poa araehnifera)^ introduml from Alabama, made 
a^vigorous growth at the Station in 1888, and promisiHl well for win- 
tef pasture. I*ara grass {PauJam haehinode) from Florida has been 
introduced. 

Expetimenh with corn (pp. 278-288). —These were made to gets 
ligjit tipon the que4ions as to what v’^arieties are best adapted to tlic 
mil and climate of I-^ouisiana, and what kinds and qualnities of fer- 
tlHxers are neede(i for conv on the soil used in the experiments, All 
Ihe etperimenta were injured by ent and bud worms, and the relia- 
trf tbe results impaired. 
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TeM of eighteen varieties. —^The calculated yield per acre, percent¬ 
ages of corn and slielled coni, etc., are stated in tabular form. 

Fertilizers for com. —To test the needs of the soil and the effects of 
the important fertilizing ii;gredieiits in different forms and amounts, 
special phosphoric acid, potash, and nitrogen experiments avcto made' 
on the plan of those 'vvith sugar-cane described in Bulletin No. iiO of 
the Sugar ti:v])eriment Station, and summarized above. The results 
in 1H88, were inconclusive, but the exj^eriments will be continued. 

FJxperbnents with roffon (]>p. —The purpose of these was 

to test vari(‘ties of cotton, considering yield of cotton seed and per¬ 
centage of lint and the niannrial requirements of cotton on the Sfiil 
of the experiments. The plans were similar to those of the (‘xperi- 
ments with corn just described. Tliirty-eight varieties were planted 
and were growing timdy, when they were destroyed by a storm Au¬ 
gust 11). Some 7'esults are given, however, both for the tests of vari¬ 
eties and for those with fertilizers. The. indications are that nitrog(m 
is especially needed on tliis soil for cotton, but further e.: 3 j;periments 
must be undertaken before definite conclusions can be reached. 

E.vperimenf In roiaiion of rropn, — Eight aci*es of land have been 
accurately laid out for an experiment Avith cotton.‘corn^ oats, and 
]Aoas, in rotation. Tavo acres are deA"ote<l to each croj), one acre being 
fertilized yearly, the other unmanured. 

FinnuiUtH fttr fcrfUitrrH for corn amt ootlon.—Thin Station sees no reason for 
cliani?inj 2 : tlie formulas for eorn and cotton published heretofore in its Imlletins, 
and in iH'ply to the riunierous inquiries from planters and farmers will here 
repeat tliose for <'Otton, found heretofore so ethcacious: 


rounds. 

Cotton se(*d meal__ ____700 

Acid phosphate__’ ... ...1,100 

Kainit__ _ __ ____ 200* 


Mix thoroughly and apjdy in a sliovel furrow lK*fore planting, taking care to 
mix well with soil by niiiniug a hull-tongne through It after distrlhiitioii. From 
200 to r»()0 pounds imu* a<T(‘ ar(» fjnantliies usually recommended. If cotton seed 
is on hand, it may he proUtahly made into a compost Avith stable or lot manure 
and a<ad pliosjjhate in following proi)ortioiis: 

Cotton seed- _ ..hnshels__ 100 

Manure---do_100 

Acid phosphate_toiu- 1 

For sandy land I.CKIO pounds of kainit may he advantageously added. Mix 
well this compost before ns(» and apply from ?100 to 1,000 laninds per acre in 
drill before planting. 

BlTLLK'i'IN No, 22 (NOUTII LOUISIANA STATION), JANUARY, 1889. 

Annual Rkpc»ut of the North IxnTisi.vNA Experiment Station 
(pp. 293-B20).—This Station, established among the hills of North ' 
Louisiana and intended primarily to benefit that section, receives 
enthusiasti(r support from the farmers. One evidence of this is the 
large attendance at the monthly meetings of a farmers’ club held at 
th^ Station, Avfeich has undertaken to build a large hall on the Station 
grounds. The local railroad has helped this movement by running 
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excursion trains on the clays of the meetings of the eluh. The Sta¬ 
tion farm comprises S30 acres in Ouachita parish near the village of 
Calhoun. This came into the hands of the State University and 
Agricultural and Mechanical College April 0, ISHS. In spite of the 
lateness of the season and the poor condition of tlie land very much 
was accomplished through the skill and energy of the manager, Mr. 
L. M. Calhoun. Fifty acres of old tields were brought under culti¬ 
vation. More than 50 acres of woodland were (*lcarcd .and much 
rough and uneven land was mad<‘ smooth. Fences w(u*e built, and 
contracts made for the Jieceshary buildings. The Station is luny 
e<]ui})pe(l with dwellings, stables, and laboratory. Thirty acres haV'C 
beeji devoted to experinuuits with cotton, corn, gras^<‘s, and other 
crops, in which es])e(*ial att<Mition will he given to inanurial require¬ 
ments. The orchard, vineyard, aiid garden cov(U’ 10 a(Tt‘s; 50 acres 
are devoted to general fi(‘ld crop^, and the nst to [)astnre. 'rin‘ Sta¬ 
tion lia.s obtained Holstein ajul Jersey cattle, and will soon have im¬ 
proved hre(Hls of hogs and sheej). Experiments with horses are also 
e()ntern])lated. Poulti’v hons(‘< and yards have been erectcul, and a 
mimh(*r of improved breeds have iK^en obtained. 

(Jrrhavd und rlvciinrd (pp. —The following numbers of 

varieti(‘s of fruits have been carefully jdanted and f<‘rtilized: ligs, 
JO; lilherts, 1: almonds, J; (juinces, (>: apri<*ots, 15; jieclarines, 8; 
(hestimts, 3; Ja])an(‘se j)ersimmons, 10; ])lmns, pears, 34; 

peaches, 3*2; ap])les, 40: grapes, 5<>; strawheri'ies, 20. 

((hd r/orers ( p. 208).--Experiments are in progress with 
six AUU’ieties of clovers, hairteen of grass(*s, and several of wheat, 
oats, barley, and rye. 

The re(/cf(dde (/(frdcH (p. 298).—In this garden varieties will ho 
testcsl with a view to dev(4<)])ing the truck industry. 

Fi(dd iueperimenis with < off on ( pp. 299-307).— (1) of fer¬ 

tilizers or eotton (j)p. 299-303).—These exptu’iments were conducted 
on two fields of tin* same siziu one of sandy land ” and the other of 
red land.” They were similar in purpose and plan to the s[)ecial 
nitrogen, phosjJioric acid and potash experiments made at the sta¬ 
tions at Kenner and liaton Kongo and d('scrih(Hl above. The (|ues- 
tions proponiided in each field were: (1) What valuable ingredients 
of fertilizers does this soil need to grow cotton ? (2) In what pro¬ 

portions shall thes(‘ be combined? To these was added anotlv'r 
(|uestion: (3) Shall the fertilizers l)e distributed broadcast or in the 
hill? Cotton-seed meal and eotton seed were used to su}>ply nitro¬ 
gen, acid phosphate for phosphoric acid, and kainit for ])otash, sep¬ 
arately and in various combinations. Results are given in tables. 
It appears that these particular soils need nitrogen very badly, and*^ 
phosphoric acid and perhaps potash (kainit) in small quantities. 
The soils did not profit by large quantities of any ingr#iieiit, being 
in poor condition and imperfectly and hastily prepared. 
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The«e experiittents aim Khow that botli eottoii-seed meal and <*otton seed 
capable of supplying the plant nlmndantly with nitrogen. For soils similar to 
these a combination of cotton-sewl meal and acid phosphate, in varying propor¬ 
tion from equal parts to one of the former to two of the latter, and used in quan¬ 
tities from 200 to 500 j)oiiud‘< per acre» seems to !»e admirably adapted. 

(2) Dhtanfi apart of von\s (pp. e'iOB, 304).—The object here was to 
determine the best distance in ^^idth of rows for cotton on this par¬ 
ticular .soil. The (listan(*es A^aried from 24 to (> feet, and the results 
sujfgest from 2} to 4 feet as the i)roper width on such soils as this. 

(3) Dkfaooe apart of the plants in row (pj). 304, 305).—The ob¬ 
ject here wa*- to test the distance re<piired by cotton in the drill to 
obtain best results.'" The roA\s were all 4 feet apart, and the distance 
between plants varied from S to 48 inches. The \alue of the experi¬ 
ment w’^as impaired b\ the planting of seAvral varieties of cotton 
through mistake, but it was plain that distances from 8 to 20 inches 
gaAT the best r(*su1ts. 

(4) of rarafas (])]>. 305-307).—-Thirty-one \arieti^^s of cot¬ 
ton Avere tested. The results giAcn in a tal)](* shoAV that tlie \ield of 
cotton ])er acre \ai‘icd from 1,444 to 1,838 jmimds and the yield of 
lint (excluding Sea Island) from 120 to 5<S(; pounds^ - The origin of 
the seed Avhich shoAAed the highest yield of seed eotton per acre and 
the next to (he largest yield of lint is shrouded in mystery. In this 
trial and another at Baton llouge this A^ariety proved itself ^Mhe 
superior of nmiiA of the s^o-called pedigreed cottons upon Avhieh time 
and money haAe been prodigally expended in ])ro|)aga<ing and de¬ 
veloping."’ 

Field expetina nts trith (orn (pp. 307-311).—(1) Jfanarial re- 
gvlreynents ,— These At ere exj>eriments Axith cotton seed and cotton¬ 
seed meal, acid jdiosjjliate, and kainit, singly and in different com¬ 
binations, on the plan of those Avith cotton aboA’^e described. The 
results Avere inconehisive, except as indicating that <‘otton seed and 
cotton-seed meal xAere excellent sources of nitrogen. 

(2) Proper disfaveea tad ween rown, — In this experiment the dis¬ 
tances varied from 4 to 7 feet. The best iVsnlts were Avith jws 5 
feet ajiart. 

(3) Yield with late plantlnq and effeds of palllnq off learen for 
fodder. — The results were decidedly unfaAwable to pulling the fod¬ 
der, the loss in yield of corn lieing equivalent to 7 to 9 bushels per 
acre, or from 15 to 20*[>er cent of the corn grown. Other experi¬ 
ments have uniformly brought like results. 

(4) I'ent of foiiHeen varietieH of earn. — ^l''ables show ratios of corn, 
cob, and shuck (husk) per acre. 

Forage eropn (pp. 312-»320).—Notes on teosinte, pearl millet, Kaf¬ 
fir Corn, millo niaisse, a number of varieties of sorghum successfully 
grown for fodder, and on Brazilian flour-com^ buckwlieat. Chap¬ 
man’s honey plant, and several varieties of pee-nute and > 

The psmpiMSt lea^the wa^essfiil of mm of these plants had 
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Louisiana is gowL This is a matter of niudi importance to the farm¬ 
ers of that region. 

BULLETIN No. 23 {Sl'(iAU STATION), IS80. 

DiFFi siON OF si’OAK-cANK (]>p. JWa-#*]() 1).—This contains a record 
of experiments made at Kenner, Ijtu. during tlie season of 1888, in ap¬ 
plication of the process of diffusion to the extraction of sugar from 
sugar-cane. The aj)})aratus used was essentially that employed in the 
experiments at the same ])lace with sorghum, and tlescribed in Bulletin 
No. 10 of the Station and Bulletin No. 20 of the (diemical Division of 
the Tinted States Department of Agricailture. Full details of manu¬ 
facture and different methods of clarification are given. Kxcellent re¬ 
sults were obtained throughout. Th<* maximum yield ])er ton was 
240.1 j)Ounds of commercial sugar, equal to 21<>.7.> poumls of pure 
sucroM^ per ton. The economic supeiiorily of diffusion over milling is 
thus demonstrated. [With the b»‘st milling apj)lied to similar cane, 
the quantity of commercial sugar wouhl be fiorn ISO to 200 ])ounds. 
At the time of this writing (autumn, ISSO) tin* diffusion process ha*' 
been introduced in fi\e oi* six of the largest plantations in the State.— 
Kditou.] 

MAIXK. 

Maine State College Agricultural Experiment Station. 

HtItiU tiiicnt (tf Siuti of \ui ivuUm< uihI tlif \i<(haui( 1//n. 

L'xntiou, Orono. l)ireH<ir. \\ Iiitinaa 11. .lortlan. M S. 

BTU.LETIN No. 1 (SK(X)\1) SKUli:S). M.n, ISSO. 

pARTlAIi STATEMENT OF ANALYSIS OF (OMMEUCIAL rr.RTIIJZEKS FOR 

1S80, AV. H. Jordan, M. S. (jip. —The annual analysis of three 
sani])les of each brand of fertilizer sohl in tlie State is required by 
the Maine fertilizer law. As it is not praetieable for the Station to do 
all this work and jiublish the results before the farmers i)ur(hase tlieir 
fertilizers in the siting, a jianial statement is ])ul)li''hed of analyses 
made to date. The trade > allies for 1880, (*om])iled from data col¬ 
lected in Connecticut, Massachusetts, and other Mates, niv given and 
analyses of twenty-seven samples of fertilizers reported. 

BULLETIN No. 2 (SE<T)NT) SKUIES). 

The apple maooot (Trypeta pomonklla, Walsh), F. L. Harvey, 
M. S. (pp. l-o).—A shoil introduction by Director Jordan urges con¬ 
certed and vigorous action on the part of the fruit-growers of the 
State ill carrying out the practical directions given by Professor 
Harve 3 ^ The article contains a brief life history of this maggot and 
an account of methods and remedies for its prevention and destruc¬ 
tion. Professor Harvey's account of this insect and Ike proper 
mothodd for its treatment confirms the results of investigations pub- 
lifijfced by Professor Comstock in the Annual Report of the IJ. S. 
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Department of Agrieiiltnre for 1881-82 (pp. 195-198), in which the 
sjiecitvs in all its stages is described and figured. The following is a 
summary of practical a<lvice given by Pi'ofessor Harvey; 

1* Tliorou^rhly aiul juTmiptl.v dostroy nil from infenUnl fruit, apple 

rvoniaco, about tbo house, ete. 

2. Promptly destroy \^indl■aIl apples ami infested fruit. 

X Destrnetiou shoubl be immediately after the 1st of August, and nothing 
short of de(‘p burying, burning, or feeding to swine or cuttle will be effeetive. 

4. These iivecaulions should he universally adopted. 

o. The sale or importation of inf(‘sted fruit should he prohihited. 

The potato KOT (rUYTOPIlTHORA JNFESTANS), F. L. HaRVKV, M. S. 
(pp. 5-7).—All ueeoimt of the life history of this fnnpus and of 
remedies to prevent its sjiread. The article is l)ased on tlie assmnj)- 
tion that this fnn<n:iis lives over winter in tlio form of restin/j: or Avinter 
spores hul r(*cent investipitions seem to pi‘ove that this 

is not the case. 

MAUVLANr). * 

Maryland Agricultural Experiment Station. 

Ih /Knfmrnf of )Ianfhm<i At;rirultKi(il Voljtf/e. 

Looatioii, AgriculUiral (VdlegeP. O. I>in'ctor, Henry E. Alvord, (\ E. 

Pd'lJ.ETlN Xo. 4. HAUtni. 1880. 


Experjaiext or('(i van, W. H. Bishop, B. S. (])p. 47-5] ). — This tells 
of the land chosen for the orchard, condition of tlie orchard, and 
objects kept in atcav in selcctin;if and arranirin^ the trees, and gives a 
full list of the Auirieties of fruits planted. , 

The lim*s of woi’k for whicdi the or<*hard has been jilanned are as 
follows: 

(1) A general variety test for the information of the fruit-groAATrs 
of the State. 

(2) A comparison of s(o(*k from Xortlud’n and Southern nurseries. 

(3) A ])art of the oivhard has been preparerl for experiments with 
different fertilizers to ascertain tluur effects upon trees and fiaiit.'” 

(4) A ('olloction of ihAurf apple-trees (dwarfed by grafting on the 
Btock of the Paradise apjile) has been planted to obtain “results Avhich 
will aid in the selection of varieties for further trial ’’ and to compare 
the dwarfed and standard forms of the same varieties. 


stiminuru of rarielirH hi flic orchard. 


Apples 
Peaches 
Plums - 
Apricots 
QvilWHJH 


-4a I Dwarf apples 

-80 I ivars _ 

-15 1 (’berries __ 

- 8 NeetRriaes_ 

— 4 ' Crnb-nppies ... 

Total immbtr, 24(t, 


II 

14 

8 

4 


There AVill l>e added to this orchard the preseiil spring an extensive plantation 
of smalt frhlts, aeiecied and arrainged on the same general system. 
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BULLETIN No. 6, JUNE, 1889. 

HoRTK^iLTI RAJ. DEPARTJSIENT AND FIELD EXPERIMENTS, 11. E. Al- 
voRD, C. E. (pp. 58-(>9). — Introducfory -riie puri)os(* of the 

bnlletiij is stated to be to repoH upon the Avork now pro^rressiag in 
llie garden, orehard, and fields, and to brii^Hy describe, in eon junction 
with Bnlletin No. 4, what is being grown at the Station tlie present 
season.'’ The grand total of useful plants grown this year includes 
1,488 varieties, nearly all adajited to the climate of Maryland. To 
discover and rejiort ui)on any synonyms whicli may have been grown 
under different names is one of the pur])os(*s of this season's Avork. 

TJjo plniitatioii of small fruits made las( spring was uptm miieli the same 
plan as the oxiM*riment orchard doscrihed in Bnlhdin No. 4. Some well-known 
Aurietios weiv selected as standards for comparisoii. and to these were added all 
Ihe new varieties found in the market. A inor<‘ comphde list of new kinds has 
heen attempted AAith tln^ small fruits than in tin* orchard. 

With V{‘getables— 

This season's work has heen. in mo.st cases, contined to ii small number of 
standard kinds and a full list of (he s(ccall(‘d noAollie^ otTered for sale this year 
by promimait seedsmori. No attempt has been im-nle t(» obtain all the varieties 
that are t)fTered, excei>t in the case of Lima beans. 

On ac(‘ount of the excessive rainfall, the present season has been 
very unfavorabh* for fi(‘ld Avork. 

It is the j)ur])OS(‘ of the Station to make exhibits of products and 
material, arranged to illustrate iisid’ul [)oints in ])i*a(*tical farming, 

at th(‘ Ex[)osition of the State Agritailtural Society at Pinili(*o and 
at th(‘ annual fairs of scA'c'ral of the county societi(‘s held in S(‘ptem- 
l)cr and October." 

Mcti'oroloyicdl ludcs. —Rain-fall and num)>er of I’ainy days per 
month for lirst six months of 1880. 

Sclivddlc of fiold rloHotfH hi pfoyrctoi of tliv Sfaf'noi^ scohou of 

/SSO, 

(1) la ayvHodtiival dvpartmevt» 

A. Farm crops. (Jeneral variety tests and (*omj)arisons, es|H‘cially 
of corn, oats, AAdieat, tobac(‘ 0 , and sorghum. '' (\)rn: An experiment 
in groAving Indian corn with a number of different fertilizers and 
combinations of fertilizing materials.” Potatoes: A field test based 
(Ui last year’s experiments in cutting potatoi's for planting (see Bub 
letin No. 2, Maryland Station). Early and late potatoes (oih‘ a<*re 
of each) have bt^en planted “ Avith the seed tubers in four different 
forms, viz: (f/) A large Avhole jmtato; (/>) a medium-sized Avhole 
jK)tato; (c) a jnece of usual cutting; {d) a piece bearing a single 
eye,” Beauty of Hebron, Ncav Queen, Empire State, and Dandy 
(a neAv Hebron seedling from Maine) wen* the varieties used. To- ^ 
bacco; (a) Test of tAventy-nine varieties: (/>) fertilizer experiment 
with tAventy-two A-arietics, Peas: Test of variety of cow'pea, called 

Unknown,” which proved promising at this Station last year. 
Sorghum: (a) Te$ts of numerous varieties; (b) fertilizer experi¬ 
ment with four varieties. 
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B. The forage garden: This has l>een begun with the purest seeds 
obtainable. Additions will be made from year to year. 

C. Fertilizer tests: An extended series of experiments with various 
erops and soil tests are l>eing planned. 

1>. Botatiou and mio\ation: "‘A series of six plats of onedialf 
acre each, of fairly uniforni and well-worn land, have l)een set apail, 
and this s(‘ason carry th(‘ir first erops in a long-time experiment on 
the renovation of land by a systematic six-course rotation of crops, 
both vith and without manure.'’ (See Annual Rejmrt Maryland 
Station, 18SS, p. 

(ti) In hoi ti< t/lfuHfl (f( pit) fnxntf, 

A. C)rchar<l fruits: A^ariet} tests (see Bulletin No. 4, Maryland 
Station), 

B. Small fruits: Compai'isous and teds of new \arieties. 

C. Tomatoes: (a) Tests of si\t\-twH) varieties; (h) comjiarison of 
u few va|4|j|ies grown with different fertilizers; (() a duplicate 
fertilizer test with jdaiits ‘-et in boxes of sterilized sanft aiul plant 
food applied as on the plat'-.'* 

D. P()tiit(M‘s: Tests of fouHi'en stH»dling Minetie^ from tubeiN 
grow’Ji last year at tlie Maryland and Vermont Stations.* 

E. Onions: "’A t(*st of the comj>arative earliness and (jiiantity of 
])rodu<*t. from onion-sets of <lifferent sizes.” 

F. Seed tests: *^Vn extended <*xaimnation is in progress of the 
seeds sold in the State, especially for gardens and tnu'k farms, to 
include ]>urity, \itality. germination, and trueness to name.” 

ton mat y of t at if*ttcb. 


Oh haul fiults 

Uiilletlij X<. 4 

Small fill Us 
< mrants 
CJoosf‘b«>i 1 n*s 
Iliac ki)*M nas ^ 
Uasp»>(‘i 1 loB black 
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Oinsses (‘<( • 
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('loveiH 
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Corn clenl _ 
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Onions ____ 

Lettuce __ 

J*aiftle.> ___ * 
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Potatoes __ 
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Iladkh _ 

Squash, winter*. 
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Maseachusetts State Agricultural Experiment Station. 

rx>c*atioii, AiiiUemt. Director, Cliark^ A. (iocHsiiiaim, Pli. 1>. 

BULLETIN No. .32, FKBKUAnY, 1S89. 

Mktoorologkal srivjMAKv (p. 1).—For four mouths, ending Jan¬ 
uary 81, 1888. 

EePORD of FKEniN<} EXPERniENTS WITH TWELVE (’OW8, C. A. (tOESS- 
iviANN, Ph. I), (pp. -i-O).—This is a suinniarv of several series of 
experiments, the primary object of which {see Bulletin 84, Massa¬ 
chusetts State Station, j). r>) “‘was to test the coni])arative merits of 
(‘orii fodder, corn stover, corn silag(‘, and root crops, in whole or in 
[)art, as substitutes for a good meadow hay as far as (Quantity, (jiiality, 
and cost of production of milk are (*onc(‘riUMl." The experiments 
were begun in 1884 and have continued to tlu‘ present. The esi^ential 
details of the exj)eriments are stated in tabular form the fol¬ 

lowing headings: (1) History of cows, including breed^*|ge, number 
of calves; dates of calving: arrival (purcha>e) and departiin* (sale) ; 
number of days each cow was milked, /. c., length of feeding ])eriod; 
milk yield at be^ginning and end. and averag<‘ of whole |)eriod; liv<^ 
eight, etc. (2) The amounts and kinds of fodder, and of nutritive 
ingredients in each, consumed by each animal, with total cost of feed 
foi* period of observation. (8) Local market value per ton of each 
fodder material used. (4) Value of essential fertilizing constituents, 
nitrogen, jdiosphoric acid, ami p(»tash in t]n» various articles of fodder 
used: the valuation is bascnl on comjxisition as shown by actual analy¬ 
ses of materials fed, and on the assumptions that of tln‘ amounts of 
lhes(* fertilizing constituents in the feed 20 per cent are sold with the 
milk and 80 per cent saved for manure, and that in the manure their 
^'alue is similar to that of the same ingredients in the better sorts of 
commercial fertilizers. (5) Summary of the financial n‘cord of 
C()W’s (e.xpeiises—sum of cost of cows and of f(vd; receipts—sum of 
proceeds from sale of milk and coavs plus value of manur<»). Full 
details, including analyses of fodder materials and milk, may be 
found in the annual reports of the Station. 

Grade Jersey, Ayrshire, Devon, Durham, and Dutch, and native 
coAvs, of moderate milking (jualities, Avere us(h 1. They aviuv se(*ured 
for the experiments a feAv days after calving. As soon as the daily 
milk yield of a cow fell baloAv from fiA e to six (piarts she Avas sold to 
the' butcher and replaced by another coav. The feeding i)erio(l, /. c., 
duration of theexperimentAvith each coav, varied from 2()1 to oOU days. 
Meadow hay (ordinary grasses), dry fodder corn, corn stoAer, corn 
silage, roots, and several green crops, such as oats, barley, vetc'fi, ser- 
radeila, and cowpeas were the principal fodders enipl||>yed. Corn 
ineal or com-^mid-cob meal and wheat bran, supplemented in the 
of cAses by ginten mealy formed a part of the daily feed. 



78 


The daily ration per head eonsLsted of 18 to 20 pounds of dry fodder 
or its equivalent and to pounds of grain feed. 

8i(m7nary of f/nniwinl record .—The following tabular summary is 
condensed from the details given in several tables in the bulletin. 
^‘The estimated value of the manure” is obtained by deducting 20 
per cent of the valuable f(*rtilizing ingredients of lh(* feed, which are 
assumed to be sold with the milk, and reckoning the rest at lOi cents 
per pound for nitrogen. <> cents for phosphoric acid, and 4J cents for 
potash, these being current valuations for the same ingredients in 
cdmni(*rci a I f ert ilizers. 

Hvrurifuhtiian of fioanvUtl recorti of cowSy extremes and accruffe. 


I Most I Loasi ! Average 
i profitable profitable i of twelve 
^ <*ow. i cow. (u>ws 


Period duriiii? whirli cowh wen^ imlktvl tdfiysh _ - 

r,H4 

,«i 1 

40!^ 

Average yield of milk jier duv (quarts) .. .. .. 

11 (5 

1 7 

11 1 

Ttdal cost of feed ooiisnuied ... 

.. ’ iSlHe 05 

$S0.0I4^| 

$H7 -il 

Estimated value <if manure prodiK'ed frt»m feed coiirtumed 

50 9H 

:«»1 

:«> no 

Difference (net (*ost <»f feed consnmed ) . 

IS i:> 

40 HO . 

51 m 

Receipts from milk sold at 11 cents per tpiarf. 

'm ;;;. 

♦ 7.5 Ki 

155.01* 

Estimated value of nianurt' produced from feed. 

50 m ' 


,T> no 

Total value re(‘eived from feed consumed. . 

ifOO.JK) 

m n 

rrr/i 

< ’ash paid fur eow wt bey:inninf< of milking TX‘riod ... . 

~ (HI (K) 

55~ii(r, 

02 29 

(.’ash received for cow at end of milking perio 1. 

•>H (HI 

:>r> 00 

2 H so 

Difference (actual cost of cow). 

iKi 

.')0 (H) 

nil il 


Actual cost of cow .I 

>2 00 

no (M) I 

.nnlo 

Total cost of feed consumed. . 1 

i;fr> 05 

80. OH ; 

H7.;i9 

Total easli outlay. j 

107.0.J 

no OH 

120.78 

Total value (milk and manuri') re<'eivod for f<‘ed comsumt'd \ 

tf(H).no 1 

m.i\ 

171.21 

Total cash outlay. ...' 

KH 05 1 

no 08 

120.7H 

Differtmce i total return for feed consumed). 

«n 25 1 

- 0 97 

50.45 

Total return for feed consimn^d. ..| 

iinlfr) 

- n.»7 

.r/fii 

Estimated value of manure pr<Kiuced from feeti . _ * 

5 i; «n 

no 2H 

55.30 

Difference (return in <»\ceHSof t'stimated valu** of manure) j 

n(?.n 2 , 

114.25 j 

15.13 

_ _ 1 


... 

_ __u 


flic “‘return for food” reim'st'iits what the feeder receives for 
labor, bousing, interest on c.apital invested, risk of life of animal, etc. 
The estimated vabio ol' the inannr<‘ makes np a large part of the 
“total value iveeivod ” and hcn(» the larger ])art of the return. 
Thus, in the average for the twelve cows, the total return was $50.43 
and the estimated vahu! of the manure was $35.30. making (ho return 
alM>ve the estimated value of the manure only $15.13. 

Among the. noticteable r«'sults of the experiments are the wide varia¬ 
tions in the i)rofits obtained from the individual cows and the fact 
that this profit did not depend on cither the breed or the length of 
the feeding, pei’iod. Tlie total return for the feed consumed ranged 
from $i)3i.S5 gain to $3.07 loss. The return above value of manure in 
3ike manulSr rapg^Mi from $36.82 gain to $34.25 loss. The most profit- 
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able cow and the least profitable but one were both of the same breed. 
Of the two most profitable cows one was fed for 584 and the other 
for only 278 days. 

To the practical dairyman these experiments, conducted Avith the 
resources and accuracy of an experiment station, teach (*l(nirly tlie 
difference between cows Avhich are ju*ofitable and those Avhich are not, 
and the imj)ortance of selectin^^ the former for his dairy and getting 
rid of the latter. To the experimenter amj to the breeder tinw illus¬ 
trate the futility of judging of the relative merits of different breeds 
from experiments with a small number of animals, though tlie results 
are less emphatic in this regard than if they had been obtained Avith 
full-blooded coavs instead of grades. 

—Tin* followdjig are among the conclusions drawn 
from th(*"^e experiments: 

(1) d'he total profit ov(‘r m*t cost of feed and of cow in no instance 

(‘\ce{‘ds 15.1)7 c(*uts per day: the average in 11 cases is cents. 

In onc^ case, where the av(‘rage daily yiehl of milk Avas as loAV as 7.7 
(juarts. th(‘r(‘ is a loss of 1.2 (‘cnts ])<‘r day. 

(2) The profit is t’onti-olled in (*verv cas<‘ by the value of manure 
obtainable. In one case* it prevents serious loss: in one it represents 
the (‘iitire gain ; in all others, mon^ than on(‘-half the gain. 

(•*1) In sct(*(*ting a (li(‘t for dairy cows, it should be ivmembered that 
the valu<‘ of the manure is largely determijied by (Ik*, amount of ferti¬ 
lizing constituents in the feed. 

(4) Pains should be taken to collect and preserve in its most A^alii- 
a))le form the manure obtained from dairy (*ows. 

(5) Although the dairy coav, aside from tin* value of her milk, is an 
im])ortan( fa(‘tor in mixed farming for tlie economical disposition of 
hoine-rais'Cil cro})s and the production of manure, yet her value as a 
mere ])roducer of manure for the market may be av(41 (pi(‘stioned. 

{(>) Judging from the conditions in this locality, a coav AA’hich 
yields on the average not more than S (piarts a day had belter be sold 
to the butcher than k(‘pt for milking, if the milk is to be sold at 
Avholesale rates. 

Analyses of foodek mateuials, C. A. (Ioessaiann, Pit. I), (pp. 
10-12).—These include two samples of white soja bean (seed), and 
one of soja bean (entire ])lant, dry). This plant, Avhicli is valuable as 
food for man and doiiiestu*, animals, may be su(*cessfully cultivated in 
a light, Avell-fertilized soil and iji a climate similar to that suitable for 
Indian corn. 

BULLETIN No. 3:j. MARCH, 1880. 

On CXIMMEKCIAL FEKTILIZKUS, 0. A. OoESSMANN, Pm. I). ( J)p. 1-12) .—/ 
Under a new State laAV discrimination must liereafter be made ^M)o- 
tAveen aiialyses of samples collected by a duly cjualified delegate of the 
Experiment Station, in conformity Avith the rules prescriotkl by the 
new laws and those analyses which are made of samples sent to the 
Station lor that purpose by outside parties. In regard to the former 
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alone can the director attune the responsibility of a carefully pre¬ 
pared sample and of the identity of the article in question.” 

The official report i)f the analyses of compound fertilizers and of 
iertilizing materials sold in this State under wrtilicales of compliance 
with the law is restricted by the new law to a statement of chemical 
composition and to such additional iiiformation as relates thereto. 
Ac<‘ordingly the estimated (‘ommercial values ])er ton formerly given 
are omitted. 

"'This change, it is expected, will t€*nd to direct the attention of the 
consumers of fertilizers more forcibly towards a consideration of the 
particular com])osition of the different brands of fertilizers offered 
for tlieir patronage,'" and thus make the kinds and amounts of actual 
fertilizing ingredients rather than an arbitrary money valuation the 
basis for comj)arisoii. Explanations are given which may aid the 
farmer in detenniuing the enmmereial as distinguislied from the agri¬ 
cultural \alne of fertilizing ingi'edients in the wares offen‘d for sale. 
There is also a table of tlie "trade values of fertilizing ingredients in 
raw materials and clieini(‘als, 

AndhjHVH (p)). 0 - 12 ).—These include, with otheis, wood ashes, 
^'inud crab,"' ^lona Island guano, cranl)errv vine's, oak leave‘s, coal 
dust, chaff fi'om grain elevator, linseed refuse, wool waste, peat and 
soil, peat, turf, and salt hay. 

In^frHi tloHtS to nutnofdi (mporier><^ it(/( otx^ anfl setU rn of vom- 

rclat fortlllito's or nottf riots osed for otonuriat porpQsos in Massa- 
(hoHottn (p. 12).--Tlus relates chiefly to the stejis necessary for seiMir- 
ing a certificate of compliance with tin* luwv law for fertilizer control 
in this State, 

(UU(U i.AKS, Aimir. and may. imi 

4 

AnALVSKS of ('OMMEia J \L FUniLIZKUS, C. A. (ioESSMANX, Pll. I).— 
These iiudude Inme, tankage, (oltoii-seed meal, linseed meal, cotton- 
hull iislu's, and a variety of compound fertilizers. 

ni LLETIX No. :14, JttNE, 1881). 

MKTEonoLix.KWL siMMAUv (p. 1).—For the four months ending 
May 31, 1881). 

()l 'ILINK OF TIIK WOmi OF THE fTlKBEXT 8EAHON, C\ A. CxOESSKANN, 

Ph. 1). (pp. 1-3).—The chief features of the field work are experi- 
numts w ith a variety of farm crops, particularly fodder crops, and 
experiments with reference to the effect of spcijial ingredients of plant 
food on Indiiiu com, gi’asses, and leguminous i)lauts grown on ma¬ 
nured and uiimautired lands, including Bokhara clover (Melilot^^ 
olha)^ sainfoin {Onohri/chin satira)^ and Kentuckj^ blue grass {Poa 
pratonsis ); j)otatoes, including investigation of the cause of scab; 
sugar l")ects and sorghum; lairley and oats, and a variety of foreign 
fodder plants. The effects of green manuring and of sowing gr^n 
broadest and in drills ore being observed. Ibe work of the mmti 



alyo indtideH fmUng experinu^nts with varionn kinds of livo btock, 
andltt})oratory work in cheinistry, botany, and physiology. 

‘ Depaktment of vfoktabu: fiithiology, J. E. Hi mi*iirkv, S. B. 
(pp. 3-5).—During tho present beahon a leading subject of inquiry 
is the scab of potatoes."' The article contains a list of (juestions con* 
m‘uing j)otato scab, to A^Jiich readers of the bulletin are asked to 
send answers. 

Creamery hixokd in rino 1SH7 and 1S8S, (\ A. (Ioessmann. Ph. I), 
(pp. 5-13).—This is the creaiuerv record for tlie exjieriiuents in these 
two years wdth milch coaas reported in Bulletin Xo. 3‘i. The details 
are embodied in tables, uiuler the following headings; (1) State¬ 
ment of articles of fodder used; (2) Record of average quality of 
milk and of fodder rations; (3) Value of cn‘am produced, at creani- 
(i*v basis of \aluation; (4) (\)st of skim milk at the selling price of 
three cents per <|uart of whole milk; (.*)) Fertilizing constituents of 
<*n»am; ((>) Som(» conelnsions Miggested by the recoixF. 

The conclu'^ions drawn include the following: 

(1) The amount of fat in the milk of the ditrerent cows during 
18S7 \aried from 3.1.*) to 4..">(), and averaged 4 pei* cent; during 1H88 it 
ranged from 3.14 to 4.8^, and averaged 3.97 ))er cent. 

(2) Tlie (|uantit\ of milk, in quarts, n*(]uired to ])roduce one s})n<»e 
of cream during 1887 ^arle<I from 2.12 to l.(>3, and averaged 1.93 
(juarts; during 188S, it \aried from 1.93 to 1.43, and aviU'aged 1.72 
(juarts. 

(3) The amount recei\ed for one sj)ace of (*ream during 1887 varied 
from 3 to 3.88 cents, averaging 3..‘)S cents: during 1888 it varied 
from 3.2.5 to 4 <^fmts, averaging 3.72 <*ent‘'. This is equivalent to 12.17 
cents j)er quart of cieani for 1887 and 12.95 cents for 1888. 

(4) The total cost of feed for the prodiudion of one (piart of cjvam 
amounted for 1887 to 1.5.(19 <*ents, and for 1888 to 13.55 cents. 

(5) The value of the fertilizing constituents lost to the farm by the 
sale of cream amounted, during both years, to from 2.8 per cent to 
4.5 per (*ent, or on the average 3.05 per cent of the total fertilizing 
value of the feed. A loss of 20 per cent of the fertilizing constitu¬ 
ents of the feed wxis allowed when selling the w hole milk. 

(9) .The net cost of feed (original cost of the feed less the value of 
fertilizing constitueirth obtainable in the manure) <‘onsnmed per 
quart of cream (1 quart=3.4 spaces) averaged for 1887, 8 cents, and 
for 1888, 9.47 cents. At 12.17 cents per quart of cream during 1887 
and 12.95 cents during 1888 the profit above net cost of feed w^as 4.17 
cants per quart in 1887 and 9.18 amis in 1888. 

(7) ^ It required on an average during 1887 and 1888, 9.17 quarto 
of whole milk to produce 1 quart of cream.’’ 

(S) Counting the whole milk at 3 cents i>er quart, the skini-milk 
on fti avemge during 1888,1.S2 cents per quart. ^ 

flying valtie of f^kim milk, contakring 9,5 per cent of solids. 



as compared with whole milk, has been assumed to be in the ratio of 
3.1 to 4. On tliis basis, when whole milk is worth 3 cents j^er quart 
skim milk would be w^orth 2,33 cents. On the basis of 1.33 cents per 
pound of dif^estilile nitro^enou*- subsiaiices and of fat, and .9 cent 
for nounitrogeiious sub^^taiices, the feeding value of the skim milk 
used in these eviieriineiits vould be 1.91 cents per gallon. Creamery 
buttermilk, containing from 7 to S per (*ent of sohds, has been pur¬ 
chased by the htation at 1.37 cents per gallon (see Third Annual 
Kejiort Massaduisetts State Station, ]). 42). On tins basis the skim 
milk jiroduced at the Station would be worth 1.75 cents [ler gallon. 

CowviFR(i\i, iiKriLiznus, C. A. (iokss'mvnn, Ph. I), (pp. 14~1G).— 
Tins includes a record of anal vses and the trade a allies of fertilizing 
ingredients for 1SS9. 

Hatch Experiment Station of the Massachusette Agricultural College. 

l)i luuiuu ul of ihi \fa*>sfuhn^( (t\ \</nf uH hi al (^ollio*. 

Loditioii Anilieist Iiiustoi H (j(i(k1(11 A1 V 

lU LMITIN \o *l .TVM VU\ ISSO 

Ti Him I losis, C. II. Fh<n\ii), Pii. I), (p]). 3-20).- This bulletin i^ 
a compilalion prcjiarcd at the request of the dmM’tormi response to 
the inanv demands from all o\er the State for information on tlie 
subject.’" 

The subjed is treated under the following ('ajHions. (]) Animals 
atta(‘ked bv tuberculosis. (2) llistor> of tub ‘KmiIosjs. (3) Distri¬ 
bution of tubenadosis. (1) Is liiunan tubeiculosis contagious^ (5) 

Is boMiie tubenulosis (ontagious' (0) Is human lulicrculosis com 
nmnicable to lower animals^ (7) D Ixwnie tubeiculosis communi¬ 
cable to maid (S) Are human and boMiie tuberculosis identical? 
(9) Ts ho^ me tuberculosis lieieditai \ ^ (10) What are the s\mptoins 

of bovine tuberculosis^ (11) Is lanine tuberculosis curable? (12) 
What measuies sliould be taken to avoid the contagion? 

iniLLirriNf no 4, apuil, issu 

Division oi IIorik i nn rk, S. T. M v\>aki), B. S. (pj). 3-22). 

K vperlnii in Juatinf/ {/rei iihonsfs; ^featn cs. hot xratiV (pp, 

3-7).—Tn ordei t<i test the comparative ecmiomy of heating with 
steam and with hot water “tw^o houses were constructed, 75 hy 18 
feet, as nearly alike as possible in every particular. Two boilers of 
the same pattern and make w^ere put in, one fitted for steam and one 
for hot water. Records ot the temperature of each hou^e w^ere made 
at 7.30 and d a. in. and 3, 6, and 9 ]>. in.'’ during January and Febru¬ 
ary, together wdth the amount of coal consumed. The results of the^ 
experiments, given in tables, show that nearly 20 per cent less coal 
W’as consumed with hot water than with steam, while the tempera¬ 
ture averaged 1.7 degrees higher and was more even* Definite con- 
clusUms can only be drawn af4r the further tests which the Station 
hopes to nmke*, * 
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Greenhouse walls (pp* 7~9).—The comparative value of different 
building materials as a protection against the weather Avas tested bv 
building in a greenhouse four sections, G feet long by 4 feet liigh, as 
follows: 

(-oiicrete (Ilosoiulale cement, one part to thiA‘e parts of saint). 

Section 2. IJollow brick, 0 inches thick. 

Section 3. Framed hollow wall covered with lining l>oards, building pap<u*and 
shcnithiug on the outside, and tlic same without the paper on tin* inshle. 

Se<*tion 4, Same as st'ction 2, hut the space was filled with dry pine shfndngs. 

Tn each of these walls wuh made a space 5 inches wide and 1 foot long run* 
ning to the <*eiiter, in which were* j>laced thcrmonK*U‘rs so prot(‘(*tcd as not to he 
affe<*ted hy the inside temperature of tlic house. Otlau- thermoiiicters were 
phiml on tlu‘ inside surface <»f the walls similarly protectiMi from inside 
temperatures. 

Tlic inside and surface tcinj)en»tures of each kimi of walls from 
Januaiy 9 to March 1 are recorded in tables. The conclusions are: 
(1) On the inside of the wall the lined hoaril walls tilled with sliat'- 
ings gave the best result, tlud Avith the hollow space being but little 
less A'alnable. (2) Hollow brick and concrete Avails afforded about 
cfjuaJ [irotection fi’oni tlie cohh but were not t^qual for this purpose 
to tlu' fi*ame and hoard walls. 'Fhe difference in the cost of construc¬ 
tion of the four kinds of Avails is slight, hut their comparative dura- 
hility can be deiermined only after ten or tifteeii years' seiwice. 

(rhrihtf/ (a'penment (pj). 9, 10).—Zinc strii)s Avere us(h 1 belAveen 
tin* joints in glazing a greenhouse* with decidedly favorable r(‘sults. 

Keaporated ,s(dpJnu' e/tv <i remvdif for niild<*(rH ami hi areen- 

(pp. 10-15). —From <*xperimcnls at tlie Station and iv]>orts 
from those wdio have used this remedy, evaporated sul[)hur is rec¬ 
ommended for the destruction of rose-leaf blight {A(fhionema 
rofiea), rose mildcAV {K \Spka'rofhara\ pannosa)^ grape niil- 
de.AV, chrysanthemum leaf Idiglit, and tin* red sj^ider {Tvfranpckus 
talaria^i). Care must he taken to jirevent (he sul[)luir from taking 
fire. It may he used also as an aid in ju-eventing mildew^ on lettuce 
{Peraaospora tpui^UfortH'is) ^ thongli in grow ing this plant under 
glass the main dependence must he upon sccui-ing the projier condi¬ 
tions of tt*inperatnre, moisture, and plant food. 

Growing Irttuee under (jlasf<—Lettuce aiddeir (]>j). 11-J4).—The 
experience of the (last ten years in growing lettuce in greenhouses 
leads the waiter of this article to tin* opinion that ijii order to escaj^e 
the mildeAv lettuce must be groAvn at a low temperature, ranging from 
85*^ to 40° at night and 50° to 70° during tin* day, AAdth care to avoid 
sufTden extreme changes of temperature; that an ahundan(*e of [dani 
food and water must be used; that the drainage should be good and 
the watering done in the morning and on bright days only;" and 
t{hat nitrates of soda and potash are valuable in developing the v igor¬ 
ous growdh of leaves. 

The plum wart (Spheeria morbosa) (pp. 15, 10).—Ex|>eriments on 
the blaA wart or black knot of the plum were made with linseed oil, 
md fc^rdaeile applied with, a etm^ll brush as soon as the 

,^ff^tual,' but in sc^me; 



cases injiirv was done to the trees by the excessive use of ttirpeiitme 
and kerosene. The tree^ should be examined at least three times dw-* 
iiig the summer, and ui each (‘ase enough of tlie liquid jsllould be 
applied to satuiate the A\arts To prevent the spread of the warts by 
wild ehokecheriies, these tues should be de'^troyed, and the garden 
(horr\ trees should lecene the same tieatiiient as the plum trees. 

Tilting lu rau(tt<'^ (pji 10, 17) —Nine varieties of potato's and 
five ot beans weie tested, l)ut weathei and other conditions luteilered 
with the success ol the experiment 

of fnuts (pp The varieties of fruits now growing 

for expel iinental i)ui])oses at the hlation include 48 of apples, 9 of 
Russian aj)ples, 4 of ciah ajiples, 51 of jietirs, 33 of plums, 11 of cher¬ 
ries, 2h of ])ea(lK% s ot ajiricots, 79 ot grapes, 32 ot raspbeines, 14 of 
blackbeiile-^, 10 ot gooselnuiies, 9 of (uiiants, and 07 ot stiawbeiries. 

MICIIK. \N. 

Experiment Station of Michigan Agricultural College. 

JU f) n fnintf (}f 1/;/Z/zf/f/// \{fi tt uUutu} Colh ye 
liocatioii V-ciuuHui il CoU<g< Diuntoi ♦ Oscni (Into M S 

(The bulletins ot the ('oUetre and the station are ]>Tjbli'»hed in a 
single semes, iiunilieied cons(‘cutnol\. As a lule, onl\ a biief cata¬ 
logue ot the sul)]e(ts ot the (’ollege lailJetins will be luseited m this 
public ation | 

Rir.irilX No 41 (('OLLUC.m JVM VUV ISHO 
WiMiiTii SiKMci Dirviti Ml N r; Anm Riroiu oi iiu Di¬ 
me lou I OR INSS \M) nil RVIN 1 VI I (JIMIIS Ol ^MlCHIGVN, N B, 

CoN(,iK (pj) 3 33) 

iM LiJiiix No m (srvruiN) jani ahv issu 
I Bulletins Nos 24 and 30, which tuMt of the same subjec*! as No. 
44, are rejiiiutcnl as an ajipendix to tins Bulletin. 1 

FftOIXC, sinus (11 1)11 I I RIM URFLDS, h JoTlNSON, M 1^. (pp. 
3-29) —These bulletins lecoul an ('xperiUicmt oi* fmling i(q)iesen(a- 
tnes of some ot the best-known brecnls ot cattle from oalfliood to 
matiiritv under tlie same conditions As the attempt to secure the 
iuH‘essar\ unmals from breeders' associations was uiisuecesstui, a 
portion of tlie H]>pioi)riatioii made bv the State legislature for feed¬ 
ing eNpeiimeiits was used for their purchase In condueipig the 
expelimeiit an eftoit was made to get good, aeeiaqi anmiah of the 
various breeds, fec*d and care for them well and em<ily aide save in 
amount of tcnid, and see how they would re^jiond in growth and 
flesh."' Tea steers weic» used, two each of the Shorthorn, Holstem, 
Jersey, and Dallowav brec'ds, one Hereford, and one Devon. 
were fed for approximately three years lunte neaf'ly similar Condi- 

* ISdwtu Wlhits. M. A, was Director of tjbl» Statton mU\ AlWll* WlieJfillo 

mm «e<tetary of by mmirnH 
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tioiJH. Wlien calveb, they had milk from the cow or paih but as they 
grew ohlcr this was changwl to a ration of grain and cut hay. with 
varying quantities of roots and silage. 

Tables are given which record the daily ration, eight, and gain of 
each animal during several juonths of each year of the experiment: 
and also for each steer, during each year, the total grain, liay, roots 
and silage eaten, cost of feed, weight at the end of ea(‘h yeai*, gain i)er 
day, and cost per pound of gain. 1'he steers were kept in roomy box 
stalls, well supplied with bedding. During the hot weather they ran 
4)11 short pasture at night, and during cooler weather in the (bntime. 
In the fall of the third year the steers wen' exhibited at several agi*i“ 
cultural fairs in ditfcrciit parts of the State and at the Chicago Fat 
Sto(*k Show. While at the latter ])l:ice one animal of each bretnl was 
slaughtered. The bulletin contains (lie reports of (*oinniitte(“- aj)- 
jiointed by*the State Hoard of •Agricultun' on the n'!ati\e merits of 
the dilferent animals before slaughtering and also on the (^arcasses of 
th(‘ (liiferent breeils. Kecords of ca(‘h of the six slaiiglileivd steeis 
and of six prize steers of ISSS, taken for pnr|)o^es of comparison, 
arc gi\cn m tables under the following headings: Li\e weight at 
slaughter: weight of dressed carcass after hanging tliirty-six hours; 
jii'i: cent of poinds ni*! as compared with gross w’lUght; weight of 
liidt‘, tallow, fat, head, tongue, Iner, heirt, lung^-. paunch, entrails, 
and trimmings; age in (la\s on Xo\ember (one week before 
slaught('ring); live weight on saint day, and gain per day from birth. 
Another table shows the weight of dressetl (piartei*'' of each of the 
animals used in the exjieriment. llhistratious are given from ])ho- 
tographs of cuts of beef from the ditfcreiit animals. 

Among the inferences drawn are the following: 

(1) The jiidgiuents of the feeder, butcher, and consnmer are likely 
to (lifter greatly as regards the live animal, the carcass, and the edible 
qualities of the meat. 

(2) Kstimates of the comparative value of breeds are too often 
based on jirejudice, resulting from lack of information. 

(3) Calves properly fed from the pail will grow as vvtdl as if 
iillow’ed to follow’ the cow\ 

(4) ^‘The quality of beef produced by a combined grain ration, in 
wdiich wheat bran, oats, and some oil form the i)rincipal part, is pref- 
(‘table to that produced by an ('xclusively corn ration." 

(5) There is no profit in raising native steers wliich will 

weigh from 1,100 to 1,300 pounds at three years, though there may he 
in raising thorovghhred steers which will w’eigh from r>00 to HQJ) 
pounds tnom at the same age. “ The v^alue of good blood for beef 
production can not be overestimated/'' 

(6) Th& coat per pound of raising steers under the same^^eonditions 
vari^ but little with different breeds* 
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(7) The superiority of breeds is largely in their early matu¬ 
rity^ f. e., in their being ^^ell ripened at two instead of three years. 

(8) “ Early-maturing breeds may perhaps be sold with most profit 
at one year if pushed at the start/’ 

(9) Care should be taken not lo keep the early-maturing breeds 
until they are overripe. 

(10) Shrinkage in dressing is not a measure of the value of the ear- 
eass to the butclier or the eoiisumer. 

The necessity for coiithuied repetition of tests is emphasized, llie 
Station has begun a second experiment uitli steer calves, whi(*h will 
be slaughterc'd at tin* end of t\\enty-four or thirty months, on the 
belief that "‘(‘arlv maturity must be a prime factor in a i)rotitable 
producer.” Tliis is only one of a series of tests "" wliich shall give us 
the average of i-esuJts ajid thus ultimately h^ad to something like a 
demonstration.” 

IIFLLKTIN ho 15 ((’OLLECJEK ^JAIU’II. 1SSU 

AVin hoT eu\.\T v mtovL^ W. J. Be\l, Ihi. 1). (pj). 7). -In 

this bulletin tlic attention of the peojile of the State- is culled to the 
need and adv^aiitage of tree-*, and suggestions for j)lantiiig*ai*(‘ gi\en. 

mii.LirriN No. m (statiojs), mauch, tssu 

Potatoes, roots, flrthazkrs, am) ovt8, S. Johnsox, M. S., \m> 
11, T, Fuex( h, B. S. (])p. 3-12.)— I\>f<tfor^ (pp. 3 8). 

1. T(sts (tf r((r}vt}(\s .—The results of trials with 18 varieties grown 
in 1887 and 1888 are gnlui iii a table, with d('tails as to plaiilinii, 
harvesting, yield per acre, and tjualitv. Some of the standard varie¬ 
ties grown on the college farm for several unirs. (. </., Chicago Mai*; 
ket, Whit(‘ Star, Knral lilush, Burbank Seedling, Alexander^ Pro¬ 
lific, and AVhite Elejihant, were very uniform in Mze. In these trials 
the last named gave tlu‘ smallest jier cent of small potatoes ami ranked 
high ill aggreirate yield. Chicago MarU(‘t and Alexander’s Pro¬ 
lific wei-e among the most promising of tjje medium earlv varieties, 
and A\dnte Star and Dakota Ked were the best of tJie late varieties, 
liiiral Blush \ ielded well, but was coinparativ’elv ]>oor in (pialitv. 
Early Ohio was the eitrliest to ripen. 

2. ivith diffdrnt ((t/tofmfh of need ,—Plantings were made 
-with (1) one eye, (2) tw^o eyes, (3) one half-i)otato, and (4) one 
wdiole potato. The r(‘sults for four successive yeais (1883-88) are 
summarized in a table. They serve to confirm the ojiinion of the 
writer, t^ial a medium amount of .seed is better than wdiolo potato^>? 
or single eyes.” The whole jvotatoes gave the largest average yield, 
but also the largest av’erag(‘ of small potatoes. The single eyes gave 
much the smallest a ield and next to the largest per cent of small potg^ 
toes. The three-eye jfiants Avere second in yield and gave the .smaller 
per cent of srnall potatoes. There was a marked gradation in vigon 

njOf growth frW (h^ one-eye up to the whole potato.^ ,., 

' t*' 



87 


S. Ejects of fertilhers ,—Unleaclied ashes, plaster, ami salt, singly 
and mixed, and a potato fertilizerwere used. From droii^^lit and 
other canses the results were irrepfular and inconclusive. 

Roots (pp. 0-11).—In the experiments here reported a few ne>v 
varieties were growui side by side with standard varieties of real merit. 

(1) Tests of varietks of rarrotn^ sygar mangels, and rata- 

hagcts — Carrots, —White Belgian, Danvers, and Sliort Horn were 
compared with Long Orange. Danvers and Short Horn gave rela¬ 
tively small yields, and. though White Fielgian was more prodmdive, 
its quality was apparently inferior to that of Long Orange. Sugar 
heels, —Vilinorin was (*()mj)ared with Lane's Impioved. There was 
3 )ot much difference in the a))pearaJiee of the t\\o. but the latter gave 
considerably larger yields and Avas more (^asily harvested. Mangels, — 
Kniver's New Mangel and New Bed Fleshed were compannl with 
Golden Tankard to (he advantage of the last named. Ruta-fxtgas ,— 
Skirvings, American, and Yellow SAvede yield Avell and are good for 
the table or for ^to(*k. White Knssian carries a mass of Hue roots, 
>\hi(‘h hii)d(T in luu*v(‘sti])g and might ijiipair its keeping (pialities. 

{'1) Effed^ of fertilizers on 'ma](geh,^--V\\e fertilizers Avere similar 
to lhos(» used Avitli the ])otatoes, as reportt‘d aboA^e. The results Avere 
JikcAvihc inconclusive. The larg(‘st yield Avas Avith no fertilizer. 

Oats and harleg—Tests of rarietics (pp. IJ, 12). 

nrLLF/riN xo. 47 (statioxh. ArniL, jsso. 

Silos and silaoe, S. »Iohxsox, M. S, (pjL 2-15). — The folloAving 
toj)ics are treated in this bulletin: 

(1) Sfweii y<*arH’ e\]>eru‘m‘c with silos and silajjo at the collojre farm. 

(2) Views of i>n)iiiineiit farmers of Alichipin on silajje. 

(a) KxiKM’iments with silajjje x's. corn harv<'sted in the ordinary manner. 

(4) (\)mi)arati\’e test of varietie.s of silajjo corn. 

(5) Forage plants, ln(*ern, orehiird grass. 

The author's experience Avith silage, dating from 1881, Avheii $1,000 
Averc appropriated by the State legislature to the farm dejuirtmoiit of 
the agricultural college for experiments, has been more satisfactory 
Avith each succeeding year, as may be S(^.en by reference to the reports 
of the last eight years. This article aims to give such suggestions 
about silos and the making and feeding of silage as our experience hr 5 
show^n are calculated to giA e the best results." 

Seven years' e^rperienre with silos and silage (pp. ;l-13).—Among 
the subjects discussed are: (1) Silos, location, construction, materials, 
size, methods of filling, and Aveighing; (2) silage, suitable crops, 
value as a substitute for roots, and methods of feeding. A silo built 
of lumber and located near the feedmg place and on the same level is 
favored. It should be too large ratfiei* than too small.' A silo 22 
feet d^p, 10 feet wide, and 14 feet long will be SAifficient for six 
;mdp;tks^ fee<lihg of cows, weighiaag 1^000 pounds each, which con- 
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stime <^00 pounds of silage daily (or 108,000 pounds in six motrths), 

A (leseription of tlie last silo built at the college is given* 

Indian corn is staled to be the gi'eat silage crop/' and the dent 
varieties judged to be more valuable than sweet corn* At this station 
the corn is sown w ith a corn planter, in drills 3 feet 9 inches apart, 12 
quarts to the acre, and is thoroughly cultivated. May 10 to 20 is tiie 
best time to i)Iant in Michigan. The corn should not be harvested 
until well matured. For the silo the stalks .should be cut in half or 
three-quarter inch lengths, and care should Ik^ taken to have the silage . 
evenly leveled and solidly jiacked. The author thinks the (juestion of 
WH‘ighiug the silage is simply one of economy as to the saving of 
silage. It w ould often Im* as expensive to draw and cut the straw and 
hay (lUHHXssarv for a co\er]ng) as it would lx* to put on a moderate 
W’eigbl if materials are at hand.'’’ The experience of last wintiT indi- 
(‘ated that ‘"gcxMl corn silage is more than a substitute for roots."^ 
The cattle im])ro\ed ni])i(ll\ in flesh and genciMl api)earj)ince when 
silage was fed in jilace of llie <1 j*\ corn fodder and rixits previously 
given them. 

]''!(f(\s of MidiUinh fotntin on sUiUfe (pp. 15-31 ).™ThisJncliulcs a 
list of questions relalne to silos and silage addressed to prominent 
farmers, and tludr replies, wdnch arc for the most part decidedly in 
favor of the silo, 

EiJcperinK nt trlfh sihn/e r.s. torn hanudid in i/tr OH/inffrj/ way 
(pj). 31-37).—Three acres of ""good silage coni'’ w’erc harvested 
^Mvhen nicely glazed." The ])r<)duct of one-half of this area w*as 
Aveighed and ])ut in a silo, that of the other half was shocked in the 
ordinary way and hu'-ked when <lry; tin* stalks w’ere drawui to the 
barn and the corn and cobs were ground. Ten cows, five in milk and^ 
five drj, Aver(» fed dried corn stalks and silage alternately during four 
jieriods of three weeks each. Thej thus had dried corn fodder for 
six \\tH‘ks and silage for six weeks. Bran and clover hay wn're fed 
wdth both the dry fodder and the silage. The quantities of hay w^ere 
the same throughout, but about 10 per cent more bran was fed wdth 
the silage tlian with the dried corn. The materials were not anal¬ 
yzed, and the data given <lo not show" Avhether tlie amounts of silage 
fed ill the one cas(* and of tlie f<Klder coin Avith corn-and-cob meal in 
the other, rejiresent the products of the same areas or contain cor¬ 
responding quantities of actual nutrients. The concliision is that 
although nearly a (juarter of the silage had spoiled, it lasted longer 
than the stalks and corn-and-cob meal, and that the cows gained more 
W'eight on the silage than on the dried’ fodder and meal. Taking into 
account the cost of handling, storing, liu&king, grinding, eta, tha 
silage was undoubtedly cheaper. 

(Jom—TeH of varietien to determine their for nUage (ppw ^ 
.^Twelve A^arieties Avere t^ted in the field A severe ^ 

I ^ y1|»l4* Kojies oa of viiielgr V 
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p^r aori^ ait» estimated from the weights of one row of each variety. 
The observations made do not lead to complete and definite conelu- 
regarding the relative nierits of the several varieties. 

Forage plants (pp. 42-45).—The folhming wcw groNMi last sea¬ 
son: sen‘adella, shei»p fodder (Vata yel¬ 

low lupine, vetches, Biazilian flour corn. Kaffir <»()rn. Camaroon c-oni, 
leo^inte {Eudxla'ua hhravUxaH\. and C'au(»asiaii prickly comfrey. 

From the results obtained it is inhe red that \eiy few of these 
plants merit a '-ecoii'l trial."' Compared vitli Mlage corn grown near 
them, they \\ere very Inferior a*^ forage c!‘ops. Several varieties of 
grasses and (‘lovers were also gro^^ n. 

lUMJjrriN No. 4S (STATION), AlUtlL. ISSt). ^ 

IloKTK I i/ii a vL Diu’aktmkm.*—F oiAiors, kmj., s(a vsin^s, wo 
TOMAi^»Ks, L. It. Taft, M. S. (pp. :i-27).-~Ilie ()l)ser^atioiis of IhSS 
^^ere confined for the most jjart to tomatoc^s, potatoes, kale, and hy¬ 
bridized s(jua4ies. X()l("s, wcuglit^, and photographs vere takeui and 
sc^eds saved. Frost and diy weathiu* inteideKMl v\itli tests of other 
])lanls. The bulletin is illustrated with four j)lat<'s, (‘outaiuiiig si\- 
tiHUi ligures. 

PaialovH (pj*. 3 tj) -The t(‘4s were confiiuMl almost entirely to 
nine vari(di(^s of s(*edlings *(uit for trial. 'Hk' soil used in most of 
the cv’t)criment^ was \cr\ light, and the plants were badly injiuvd 
bv {ho drought. X()t<‘s ivgarding Aield, aiip<'arance, (piality, and 
liromise of each varu'tv are given. .'‘^]>(‘cial attention was given 
Pringle's Hybridized potatoes. Some of tlie s(‘tMllings of this variety 
were semt to tiersoiis in diffiTent parts of the Static, and a jiortion of 
their reports are given. 

/{((Jt (pp. (>-8).-~The uin(*t(‘eu varietie*^ tt^-tial ai(* (h^scribc'd in 
more or less did ail, 

tUhation uf sgaash<s (pp. S, h).—From (*\pei luieuts be¬ 
gun in 18S7 the coii(‘hisK)n is drawn ‘Mliat, under normal (‘onditions, 
the etfect of a (Toss is contined to the '-eeds/* The writer abo states 
in sub-taiKT that while no g<ui(*ral rule ought to b' dcMliuaal from 
(experiments with one j)l*ant, yet no investigator has ))i“m able "40 
produce fruits in whi(4i the ovairy Avails or na*e])t icle were affected 
by the pollen used." 

TomatoeiX (pp. 10-27).—Tlie tests included 200 varieties or mim- 
berw. The lesults of the observations are givTii in tabular form. 

(1) VarietieH rerommended for pianthxg ,—In general the smooth 
sorts are to be preferred to the angular. Of the latter, howT^ver, 
Extra Early or Cluster (Landx’eth) will perhai)s givT last satis¬ 
faction.” For the table and cooking, the apple-shaped sorts (Ad- 
Taijce and Hathaw’ay"s Excelsior for early, and the Cardinal, Para- 
and gi*oups are named) are recommended; for 

- U A iMkO; of until Augtust, 1888. lu tlie 

’STaft mm aaaiated hr Mr. 0, S, CranOall 
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pickliiijr and preserving any of the i)ear and plum varieties and 
Green Gage and Wlute A})i)le will do well. “ Of the yellow apple- 
shaped varieties, Jaune (irosse Lis.se proved most satisfactory, 
(Jolden Queen or Yellov Jefferson will also Ix" found desirable.^’ 
Among the older vari(*ties, Igiiotnin (a sport from Eiformige Dauer) 
is especiull^v commended. 

(2) Effed of loihifj sfedx from fird ripe fruits .—To test this mat¬ 
ter, fifty-lvo vai'ieties vere jdanted in duplicate, six hills of each 
from '-eeds of first ripe fruits and the six adjoining hills from seeds 
seJect<Hl sonx' two vec^ks later. Tlie results included in the tables are 
thus summarized in gimeral terms: 

Tlje first pk'kiiij? of toiiiatoo^ of nii^fulnr varieties jiftne four times aw many 
fruits from i)laius >?ro\\u from seeds of the first ripe fruits as from those se- 
loetwl from the juain crop, while with the apple>slmped MU’ts only two-ttfth*^ as 
many were obtained. 

TUTLLKTIX Xo. 19 (STATIOX), MAY. 1SS9. 

CiiKMK AL ('ouposrnox or (okx stvlks, ha\, axi) s(’kkkmn(;.s, it. i\ 
KnnZTK, AI. I>. (pj). J S).- ('orr and dlaqi at dlffrr< of periods 

of (/rowih H~7). 

The oereaije food \aliie of a fodd(*r crop will be at its maximum when there 
is the largrest amount of diff(»stlhlo allmminoidH and carbohydrates aij<l the least 
relative amount of iudis"estild(‘ fiber. The iMU*<*c*iUiige of chcmiical composition, 
therefore, will lane to be interiireted with referenet' to this lUi'eai^e iixTense of 
the crop. The jilan adojfitHl f<»r 1S88 >vah to i?nther a siKicimen of corn as soon 
as it is tasseled, make a chemical analysis of a part, and place the balance in a 
silo for future analysis, and reiieat (his jirois^ss ev(M*> w’eek until tlu* (wn wnta 
fully ripe. Tlie fresh stalks wore examined for the amount of water and dry 
matter at eacli cultinj?, and a (piantit^ of (lie nit stalks was rajudl.r dried and 
saved for subsequent analysis. 

lJurrill and "Whitman's silam* dent coiqi was used. When har- 
vesled the corn was (Mit into ])ie(‘e^ three»fourth.s of aJi inch long, and 
immediately pla(*ed in ^mall silos, <*onsihtmg of sli’ong oak casks, 
Tlie>we silos j)rovcd very ^atisfactoiy for the purpose. Tvo tables 
are given, (me showing the condition of the stalks at time of en.siling 
and the peivsmtage of dr\ matter in the stalks and in the silage, and 
the other the cliemi(*al cH)inposition of corn stalks and silage from 
the same lot, and also of some silage made from corn not fully ma¬ 
tured. From the author’s remarks in coune(*tion with the second 
table the following statements are gathered: (1) as the corn ap¬ 
proaches maturity there is a marked increase in the percentage of 
nitrogen-free extract and a decrease in the percentage of crude filx'r 
and ash. vii) In the silo there is a small loss of (Tude protein and a 
change of albuminoids to amides, a progressive decrease of acid, and a 
notable in(*rease of the ether extract (fat, etc.). 

3fanh hap and irheat Mrreeuing^ (pp. 7, 8).—This includes chem¬ 
ical t^nalyses of a sample of marsh hay of mixed wild graeseft (sedges) 
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BULLETIN No. 5(> (STATION). JUNE. 1«80. 

The grain plant-uh’8B, A. J. Cook, M. S. (pj>. ;M)).—An account 
of the grain plant-louse [Siphonophom the reasons for its 

l>eing numerous this year, etc. The Station is now making "exten¬ 
sive and accurate experiments'' regarding the advisability of using 
the keros(‘ne and soap mixture as a remedy. 

MINNESOTA. 

Agricultural Experiment Station of the University of Minnesota. 

D^'iuu imcni of the i nivrrsiljf of Minuemtta, 

Jj(u*ali()n, 8aint Antlumy Park. Edwanl 1>. Portri*. Pli. I).* 

TUT.LETIN N(k Ti, .lANUAnY, ISSl). 

IxTRoni ( TioN, E. I). Porter, Pii. I). ( p. 4).—The Station invites 
co-ope]*ation and Miggestions as (o lin(‘s of work, and will gladly re¬ 
ceive >]RH‘iiiuMis of grains, grasses, sepsis, vegetabl(‘s, insects, mineral 
waters, ores, etc., for examination. 

(\)RN, ITS II vnrrs or root (jrowtii, methods of feantini; and cul- 
Tn atincj, notes on ears and stooi.s or si ( keus, W. Hays, B. S. A. 

(pp. D-Ii:]).-- 41iis contains an account of observations and experi¬ 
ments made at the Station in 18SS, combined witli olliers made at 
Iowa Agri(adtnral (\>llege, Ames, Iowa, in bssd, in I)e Kalb (\)unty, 
Illinois, in 1887, and elsewhere. 

of root f/ro*rtli f (pp. 5- Kl).—Tlie ])rim(* object was to as¬ 
certain wh(‘re in the soil tlie corn does its feeding. The corn experi¬ 
mented on in 1888 was grown in a rich sandy soil, composed of clay 
and loam, underlaid at a depth of about I feet witli gravel, through 
whicli the roots could not penetrate. On one Held some grains of corn 
were planted sev(*ra] f(M4; a|)art mmr a water main, so that the i-oots 
might be washed out witli a jet of water under jnvssmv. Nnmerons 
corn roots were <lug and examined at dillVrent stages of growth. 
The text is illustrated by diagrams slnoving the jirimary roots at the 
first harrowing; at the first, second, third, and fourth cultivating 
and late in the fall; root priming by deep and shallow cultivation: 
the root hairs and sucking cells; the roots and stem just previous 
to tasscling; roots and lower part of a mature stall: in a dry year, etc. 
It is clearly shown that in the spring, whim th(^ surface soil is com¬ 
paratively warm, moist, and rich in plant food, the roots of the lower 
whorls start out nearly horizontally and spn^-ad in this direction fi*om 
2 to 5 feet from the stalk, but as the upper soil grows dry they turn 
downward, attaining a length of from S to 8 feet or even more. The< 

•^ProfeHaor Porter resigned Marc^li 21. 1880. and Prof. N. W.^t^iLain, LL. B., 
wm elected in Ms stead. 

,t See <m tbe roots of corn and otlier plants by TliieJ, Nathusins, 

W|«jti^taleln; IT SeHe. feewnrzelung; Thiel. Berlin. Pnrey 
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later roots from the lu>de^s of the stalk higher up are much larger in 
diameter than the earlier ones at the start, but grow verlically dowm 
ward and diminish in size. The larger diameter of these brace 
roots at the upper en<l enables them to aid more j)owerfnlly in keep^ 
ing the stalk erect. The roots of the first tw^o or three whorls often 
die before the stalk ripens, Iea\ ing the later and larger roots to sipply 
the plant n ith nounslmient. The feeding capacity of the r(K)t system 
depends on the number of actne "'’sucking cells through \Nlrch the 
plant food IS ab-orl)(*(L" These c^dls are located on the few inches 
near th<* ends of all the pninary and MM‘ou(lary roots. The secondary 
roots ar(‘ \(‘ry imich inoiv numerous than (he primary, and have a 
much greater development neai* the surface of the soil, so that the 
principal part of the root s\stem is above the depth of 12 inches. 

Applnittion of fhi^( f(t(fs to fhi ((dtlrattoN of (0)n (p)). — 

The statements and diagrams ^erve to evjdain the practical ajiplica- 
tions of tli(‘ obMTvations lejioited to the cultivation of corn. They 
indicate that vvlnle it is de'-iiable to clear awav the weeds w^Pneh lake 
out of the soil iiourislniiciit needed hv the us(d*ul j)lant, and while 
cutting the roots of the fiist -hoots nui} have a tendency to make tlie 
mass of roots more (‘onipact, and deep cultivation ma\ do '-ftme good 
by thoroughlv ‘'tiiriug tlie muI, yet that on the whole such cultivation 
js to be preferred as will stir the soil thorouglih luit not deeply 
enough to (*ut many (‘orii j*oots, cut the weeds In^tween the rows and 
cover those in the lull, bill the corn ‘-utticicntlv to aid tlie upper roots 
in making n stioiig giowth, and leave a ""dust blanket*' or ""dirt 
nuilch " 2 to 4 inches thick entirely across the space b(»tween the rows. 
One of tlu* most serious objections to the dcH'p cultivator sliovel is 
that with It the thoughtless farm laborer, believing in ‘"thorough ♦ 
tillage/’ and suji[H>-iiig that the more he loosens the '^oil under the 
corn the better work he is doing, cuts man> roots and robs the plant 
of j)art of its means of f<*eding. Diagrams show how different ciilti- 
viators leave the dirt and how the\ cut or do not cut the roots. 

Fuhl t(d\ of (tup shtdlow <ulfnre (pj). 20-27).—Twenty-four 
one-tentli acn* fdats were set apart for a trial of dee]) rv. shallow cul¬ 
ture, to continue on<» oi more years. Imjilenients loaned by five 
manufacturers were eniploved. The corn was planted in hills and 
drills and vvitli a lister (/. c, combined plow or "" stirrer ” of the stub^ 
ble and corn planter). The plats were harrowed (those listed once, 
(be others twice), and were cultivated four times. The effectiveness 
of each cultiv’ator iii keeping the several plats edean and the average 
yields per a<*re from the several ways of planting and cultivating are 
shown in tables, and comnients are made on the advantages of each of 
the cultivators used. Idle results in 1888 were unfavorable to listings 
but tb© experiments must be repeated before definite copclusious cato 

, aod {pp. 87 , ^ 
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ing, a knife was run aroimd ^ach hill at a depth of (> inches, and 6 
inches from the stalks/** The yields of corn in the ear and of fodder 
are given. The root-pruned plats averaged nearly bushels less of 
corn and 800 ixninds less of fodder per acre than (he uni)run(‘d. The 
results of another evperiment were lost by accident, 

(reneml <*onvJuslons amd sK^^geationH (pj), 2S~.'K)).—These are draw n 
from the experiments abo\e reporter!, from other experiments and 
ol)servations by the author, and from the gtmeral practice of corn- 
growers. They apjdy in Minnesota, and include the following: 

(1) Use pro])er rotations, including clover; economize manures; 
have good tillage and tde drainage. 

(2) Before severe frost ^deci wcdl-de\eloped sc»e(ls of largest dent 
varicdy sure to ripen (flint in northern part of the Slate) ; lv(H‘p the 
seed dr\ through the winter: before planting soak the ‘-e(*d in solu* 
tion of snl])liate of copper (‘"blue stone'') to [u-cwent simit. 

{*\) I*low 111 fall, to furnisli more a\ailal>le ])lant food: secure 
t'arlier and better schmI bed, and relieve s|)ring work: plow stublde 

to 7 niche-', cIomm* and grass s<,(l \ to r> inchc's (Uh*|): in spring the 
same dejith oi shallower. Make a fine seed bed .‘5 inches dei^p. 

(4) IMant in hills or "" chc‘ck-rows/' unless labor for hoeing drilled 
<‘orn Is ver\ clu^aj), 2 to U inchc^s in deiith. a(*(*ording as plant mg is 
earlv or late and soil wet (or compact) or (\vy (or verv mcdlow ). 

Planting with two-horse (‘oin jdanter is excellent: listing <loes not 
pay in Minnesota. 

(5) Harrow the corn twice or more: one gootl harrowing is worth 
more than a fifth plowing. (Ine the last harrowing when the corn 
is 4 indies high. 

((») The <*uttivator should stir the soil well wilhout bivaking many 
roots, 

(7) Sec'k to jirodiice good dcmt and flint varieties, niiening c^arlv 
and cajiable of withstanding early frosts. 

Tivan(hlnq of the <oii\ plcnit (pj). JIO In connection with ex- 

jierimeiits begun for studvmg the cToss-fertilization of corn, notes 
Were made on the habits of growth of the stem, ears, (dc., of s<*v^cu‘al 
varieties. The branching and stooling habits of Mercer flint corn 
and .some abnormal forms of growth from otlun* Aurietic's are de- 
scTibed in the text and illnstratc'cl by a diagram. Xoti*s on cross- 
fertilization of corn are rescnw^ed for a fntuiv* report. 

Obow’th of Ri s^iAN wnnnows axi> ropnvKH I'lioM iiAim-woon ca t- 
riNOs, S. B. Giwn, B. S. (pp. fl4, r'lf)).—A iveord of experiments with 
eight species of poplars and five of wdllow^s in the Station nursery in 
the Hpring of 1888. The cuttings were made from w cdl-npcnicHl wood 
of the preceding mason’s growth. Most of the varieties rooted w^ell;^ 
but PopnhfH itlha entirely failed, as it had done in previous experi¬ 
ment^ The method of cutting and planting is descTibc^ and results 
tutgmnt of growth in feet and per cent of cuttings growing 
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Nativsj mmBtj S* B. <}reen, B. S. (pp, 36-38).—This I'epresenta- 
iive fruit of the Northwest is well adapted to tlie climate of that sec¬ 
tion and is susceptible of much improvement under cultivation. It is 
to be expected that valuable crosses l>etwcen this and liner but less 
hardy iilums uill be produced for grouth in this region. The Sta¬ 
tion has made a collection of })romihiiig native varieties. Notes on 
plums grown at the StatioJi in 1S88 aiv given. In reference to the 
claim made foi* some varieties of plnms that they are curculio 
proof/' it is stated that all varieties are liable to the attack of this 
insect, but that the nativ^e varieties are not so much injured by its 
attacks as the othei’s. 

Tests of aaiukties or < muvaoe, S. B. (theex, U. S. (pj). 3S-43). — 

Tests uere made vvitb common varieties and with some novelties, and 

the concliisioi) is that few of llie new^ varieties are "Siiiv lu*tter. if as 

good, as those nov\ grown and wudely known." Notes are given on 

‘-ome old and new v'aneti(‘s deserving es])ccial mention and on six 

varieti<‘s not true to name or mixed. (Vmndeti^ data for the varieties 

* ^ % 0 

grown at th(* Station in 1S(SS are stated in tabular form. 

Kxei uni ENTS ix eoi vio < i rii ke, (\ Poi ui:uoi lie (pp. 44, 45).— 
4'he yields from sprouts grown in the natural way ar^e compared with 
those from sjmints IkmiI down with a hand roller when f foot high 
and ccn’ered witli earth. The results in this case favor the use of the 
I’ollei*. 

Fuostkd vm> ui stud WJinvr, Oito J^uogeu, Ph. I), (pp. 4(>4 m). 

Fii>iihk<f of phfofs (j)j). l()-r)3).—An account of the jihysiological 
<*hanges in the plant during freezing. The Station has niidertakeii 
the investigation of this subject wdth referenci^ to wheat by <*hemical 
analyses and by artilicial and natural projiagation of the frosted 
grain. 

liosfihf/ of irhtaf (pj). —An illustrated aecoiint of the 

fungi causing nist, wdth a glossary of the technical term^ used and a 
letter describing a visit of the author to the region in the lied lliv’or 
Valhw where the wheat had been greatly injured by rust. 

TUU.LKTrX No. <>. FKlUirAllV, 3881). 

Notes on tiii: nrcEdH of fiiost and lu st on the germination of 
w’liEVT, E. 1), Porter, Pn. T). (])p. 54)).—In Se])tember, 18SS, a let¬ 
ter was received at the Station from the editor of Farm, Stock and 
Home," asking for information regarding the effects of frosting on 
wdieat. This led to an investigation of this vsubjeet by the Station, 
In resjionse to an inquiry from the Station, lion. J, S. Pilsbury, the 
well-known flour manufacturer, stateil that frosted wheat produced 
flour of a very low grade and only one-fourth the (piantity obtained 
from sound wdient. When farmers in the frosted districts did not 
generally respond to the request for samples of injured wheat, pub¬ 
lished in the paper n^ferred to, the Station botanist visited that por- 
of the State most severely affected by August frost and 
listed tilery .Some of these were used for germination «nd 
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field tests and ehemical analyses, and the rest were reserved for the 
Station museum. The results of the ehemical analyses and the field 
experiments will be given in a future bulletin. Diagrams illustrate 
plants of frosted and unfrosted wheat. 

Experiments in germination and growth of damaged wheat 
AND M\RLKy, S. B. Green, B. S. (pp. This arti(*le gives full 

details of observations on the germination and growth of some 
thirty-seven samples of frosted wlieat and barley in prairie soil in 
boxes in a greenhouse. Among the points noted are character of 
grain (some of which was in extremely poor (‘ondition) as to source, 
grade, as determined by State ins])eetors. weight. proi)()rtion of ker¬ 
nels that germinated, growth and develoj)ment of planth. and ]>er cent 
of s#H‘d prodiKung healthy plants. Tlu^ dilfereiice between growing 
wheat in a grecuihouse and in o]>en ground is discussed, and letters 
from wli(‘at“gr()wers who examiiuHl the experiments are given. The 
results were une\|)ect(‘(lly favorable for the gcTminatiou and growth 
of fi’osted grain. It must be uoli(*ed. howevt^r. that the conditions of 
growtli in these experim(‘Dts were more favora))lc than those usually 
found in the field. Farni(‘rs are advised to await further experiments 
befoiv using frosted wheat for seed, especially in (onsideration of the 
magnitude of the interests at stake. 

Ul'LLETIN N<». 7, APitlU 1SSD. 

Annoi NCEMENT (p. 4) of the resignation of Edward I). Borter, 
Ph. I)., and the elecjlion of N. W. MeLain. LL. B., as director of the 
Station. 

Son. TEMiu:uATiiRES, E. I). IVuiTER, Pii. D. (pp. 5-11).—Observa¬ 
tions Avert*, begun January 1, 1889, Avitli a set of ten soil thermometers. 
These instruments and the method of their arrangement are descril^cd. 
To make wint^*r oltservations possible, gas pipes Averc set in the 
ground and the tliermometers put in them. Tlie source of error from 
haA'ing the thermomett*rs in iron pipes rather than in the soil itself 
is referred to. Records of daily observations for ,hnmai*y, February, 
Mart'.h. and April are giA^n, together Aviih notes on the fi*eezing and 
thaAving of the soil. The average temperatures at de[)th of inches 
for these months, in the order named aboA^e, Avere, 25 ^ 19", 41", and 
58"; at the depth of 5 feet, 38", 34", 33", and 3r>". 

The soil at this Station, gravel and sand with a good admixture of clay, froze 
to a depth of more than 4 feet, tliough the winter Avas ninisiially mild. 

Best varieties of corn for siijvge, E. D. PoRTiiiR, Pii. D. (i^p. 

12 - 20 ). 

Comparative teMn of varieties (jip. 12, 13).—The tests were begun 
in 1887 (see Bulletin No. 2 and Annual Report for 1888, p. 90) and 
continued in 1888. One to five roAvs, 100 feet long, were planted witlf 
each variety, all being treated alike. Notes on the height, stage of 
growth, general appearance and distance apart of stall&1n row were 
taken weekly. From the actual yield the corresponding yield in tons 
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acre was e^tiTaat^d. A table gives observationsj including 
of tasseliijg, silking, bloom, and stage of ripeness for eight varietieB 
of white dent, seven of yellow dent, one of white flint, twelve of yel¬ 
low flint, and sixteen of sweet corn. The chemical composition of 
the larger pai*! of these varieties is also stated. The early varieties 
were cut at that stage kno\Mi as glaze<l,” but some of the later, 
larger varieties had not reached that stage when harvested. As a 
rule the dent vari<‘ties ^ lelded the most fodder and more dry matter 
than either flint or s^\eet \arieties. 

Soiftlurh r\, -flint rotn for sihuje—Field and feeding e^^periimnth 
(pp. lH-2(>).— ()u one half of an adjacent field of four acres a large 
variety of Sontlu‘rn vhite, and on the other half Mercer, one of the 
most prolific \arieties of flint corn, was jdanted. Observations as to 
development and composition are included in the table abo\e referred 
to. The Southern coin Melded 'Jti.S tons of corn fodder and (>.2 tons 
of waler-fiw substance, /. f., actual nutritue niatenal evclusne of 
water; the flint (orn, V) ton^ of corn fodder and 4.1 tons^if dry mat¬ 
ter j)er acT’o. r\H'ding experiments Avere made to ohserxv' the rela¬ 
tive ^ahie of the drv matter of the silage from these two kinds of 
corn. The flint corn was ensiled when in th(‘ glaj^ing stage* and had 
well-de\eloj)ed ear-., estimated eepiiMilenl to 40 bushels of shelled eorn 
per acre; the Southern corn nh(‘n in the early milky stage.'' 

In one exiieriment four Holsteiii-Friesian (‘ows were fed for milk, 
and in another six iiatne and gi'ade cows and heifers were fed for 
fattening. During the whole time the animals of each experiment 
were dnided into two groups, one of wdiioh had cold water and the 
other warm. The silage was fed with enough timothy liay, bran, 
corn meal, and oil-cake to make a wTll-balanced ration. After a pre¬ 
liminary feeding all the eows wen* fed flmt-coan silage and grain for 
a ])er!od of tw(*lve da \ s, tlien w itli Southeru-com silage and grain for 
a st'coiul [)(»riod of twehe days, and finally flint-corn silagi* and grain 
for a third iM*riod <»f (*iglil (la>s. The three periods extended from 
March \) to April 17. The details of the experinienrs a»*e given in 
fifteen tables, showing age, tune of last calving, and daily jueld of 
milk jirior to sel<*ctu)ii for each (*ow ; chemical (‘omposition of the 
hilage, e^iniated digastihle nutrients and nutritue ratios, and com- 
positions of rations fed each lot of co^^s during each period; weight 
of each cow at beginning and end of each period; water and feed 
consumed, milk guen, and batter produced during each period. The 
inferml relative \allies of the two kinds of silage used for feeding, 
and incidentally the effe<*ts of the warm and cold water, are »tated«. 

/iesuik of feeding e.rp( rlmentH (pp, 19-24).—In these trials, so far 
as the fattening of the cattle was concerned, as implied by the weight¬ 
ing, f!int-<iorn silage ga%e lK*tter returns per acre than the Southey- 
eorii This w as believed to be principally dm to the 

of ^U-iipened eare in the former. For the yolhe #1 " 
tu^two kimiU of mm, jis Isr 
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yield, was nearly equal, pound for pound, but the Southern eoni pro¬ 
duced one-third inoi'e dry matter in the silage pcu' acre. The milch 
cows increased in weif^lit on the average during tlie periotls when they 
were fed fUnt-conj silage, and decreased in weight when fed Soiithern- 
coi'n silage, but the aA erage daily milk yield an as larger with the 
Southern than Avith llie flint corn. The a])par^‘nt aihantagcs ob¬ 
tained by Avarming A\ater in this, as in a pivA ious (‘X]>erimeni, were 
slight, and tlie author infers that it pays to warm the water only in 
Nery cold Aveather and for animals aaIiicIi are much exposed. 

The ihne fo e>(t (ora for s}]<t<fe (p)). 1^5).—Specimens of two 

Aarieties, Kustler, a medium-sized Avhite deni AuriiUv, and Egy|)tian 
Sweet, a lai'ge, late, sweet Aariety. A\ere cut at liM‘ difl'erent dat(*s, 
fi'om September 4 to SeptemlKU* lit. During that ]n‘riod the drs mat- 
ter in th(‘ dent vari<‘ty incr(‘ase(l from 11.4 to 10.7 per cent, and that 
in tin* sWH‘e( fi’om 0.1 to b».0) ja*!* cent. 

(h oent! fonfhtslons (l)p. 2i\). -dliev* e\p(‘i’imt‘nts w<‘re per- 

lormed on a limited scale with a sjuall nmnlxu* of cows, hut the con¬ 
clusions are strengthened by the fact that tlu\v are in line with the 
n‘sidts of previous investigations at the Station. Among the infer¬ 
ences an* the f<illowing: 

(1) For silage it is well to groAA' those kinds of dent corn wliich are 
slightly too hirge to rip(‘n in the locality, but w lindi an ill become 
mature enough for tliis purpose or an ill r(‘ach tlu* glazing stage. Far 
nortliAAard the largest flint Aarietu‘s that aauII r(*ach the glazing stage 
can be used for silage, thus [)Ushing the corn belt far bevond its ])i*es- 
ent limit. 

(2) It vAas eNid(‘ntly more j>rotitahIe to put (‘ai’s of coni into the 
i-ilo than to husk them and then handl<‘ the stalks as dry fodder. 

(Jl) Silage has as much aAailable nutriment as the same croj) dry- 
(*ured, and its succulency gives it additional Aalut* for fe^*ding Avith 
dry fodd(‘r. 

(4) (\)rn silage should never l)e fed alone, nor in too large ])ropor- 
tion Avli(‘n combine<l Avith other fodder. Silagt‘ and cloA'er hay com¬ 
bined make a most excellent mixture for coarse fodder. These, AAitii 
brail, shorts, corn meal, etc., in proper projiortions. make the most 
economical food for young catth* and for making milk ami be(‘f in 
Minnesota. 

(5) For tAAHUity or even fewer cattle, it pays to preserve (*nough 
silage to furnish one-third of the dry inatt(*r of the Avinter''s feed of 
the lierd. 

(t)) Corn produces the most digestible feed if cut in the glazing 
stage or Avdieu the ends of the grains are beginning to harden. 

ImPKOA'TMO corn in' < KOSS-FERTIUIZ.VTIOX AXI) uy seiax tion, W. M. 

Hays, B, S. A. (pp* 27-33). —The fertilization of corn Is explained, 
and the lack of attention paid to tlie seleetiou of a thorough-bred ’’ 
is comtnented upon. Descriptions aro given of experiments in 
htmding ” com carried on in 1S88, These are accompanied by pic- 
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torial illustrations, showing the ai)pearaiice of ears in w'hich artificial 
fertilization and crossing were effected "with more or less success by 
covering the eais with hags of (doth or paper (pi*eferably (doth) to 
prevent the ac(*ess of pollen to the ‘^ilk in the ordinary waj". 

The iK»lleii from soI<m t<Ml wiih ujiou the silks after these had 

reached the staji^e to letene it the weie then leadlusted iiud left until 
all (lanuei ot otbei pollen enteiniR had passed 

It is IiojhhI that tills line of imestigation will lead to results of 
decided ^aliie. 

WvMn\(» \M> sviin\(. lu iilr, AV. JVL Ih S. A., vnd T). N, 

IfARPLin Pii. 1). (pp. —^‘•Tliis IS a stiuU of Avashing and 

salting liiitter, to (onipaie the sev(Ta] methods of giUting the milk or 
curd out and the salt in, and at the same time lose nothing of the 
ffaMiis" In the e\j)eriments, whudi aie di^scnhed in detail, salt did 
not (liliu'^e thiough or strike into'' the butter. AVheiu howiwcT, the 
butter was lu giannlai foiin, the salt was (aiiKnl by wat|U* iii (*ontinu- 
ous cliaimels oi uit<T->ti(‘e'> among the giannles Two lots of butter, 
one with small and the otluT w itli Iaig(‘gi aim It's, w (‘u platted in brine 
and gently ^liired to bring the brine in contact "with Jhe gianuh^s. 
Portions of each lot were remoyed in one, h\e, and thirty nniuites 
and nnmediaftdy yyoiked as nearly fre*' of yyattT as possible. Analy 
SIS showed lhat more salt wa^ left in the biilttT whtm it remained in 
the brine some time, and about oue-balf more in the small-grained 
butter than in the huge-grained. Other trials showetl tliat by wash¬ 
ing granularbutttu with the satuiated brine a full amount of 
dissolyed salt (‘an be* imorporaled with the butter, ft was also shown 
ni the same y\ay that (1) washing butter either with (dear y\(dl-y\ater 
or yyith biiiie did not remoye neaily all the curd of the biithu'nnlk: 
(2) yyater in the butter with yiTv small granules eontamed relatiy(dy 
less (dieesy matt<‘r; (l\) the ash of butter was yery niucli reduced by 
yvashmg when in the granuJai iWm ; (-I) the curd must be t'arned out 
iiKHdiaiiically b^ the yyalei. This jiroeess is materially assist('d by 
consuUu-able stiiring. The relation between the solubility of «;alt in 
w’atm* and amounts of yvater and of salt in butter is dis<»ussed. The 
w^atcT norinall) coid^uiuMl in butter yyill hold in solution as much salt 
as is lU'eded. In general, the smaller the separate particles of the 
butter yvhen washed, the more early and comjiletely is the curd 
yy ashed out. Further results an' to be reported. 

(iRFkMKU HL W VLLS--KnnAljyK rUOTE(myE y \Ll ES OF DtFFEREKT 

METHODS OF coNhiRidTON, S. B. (TRKE^, B. S. (pp. 4JV-50) (illus¬ 
trated).—The wall of the greenhousi' yvas diy ided into scwim sections, 
forming as many kinds of yvall, which are described and illustrated 
by a diagram. A tri-daily record was taken from thermometers 
hung inside of boxc's attached to the inside of the different sections, 
The foHow'kng conclusions were drayvn: 

^ ( 1 ) more than one air 
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thnn tho lined board wall filled with sawdust, hut the latter was as 
wanii as the brick A\all with one dead air space. 

(2) The warmest brick wall was that made of brick and hollow’ tile 
with three air spaces. 

{l\) The hollow’ w’ooden wall Avjih a brick veneer was w’arm(‘r than 
the hollow brick wall. 

(4) Tile hollow brick wall with a o-inch air space was nearly as 
warm as the 18-inch ^olid brick w’all. 

(5) The w’annest W’ooden wall was that made with the interior lin¬ 
ing and filled with 4 imdies of dried sawdust. 

(6) The w^all built of a single well-made wooden (‘o^ernlg with 
tarnsi paper under the clajilioards and inside w'a*> iiiiu*!' coldcT tlian 
the same wall when W(‘]l sheatlKsl on (In* inside. 

(7) Prol)al)l> the cheapest warm wall for general farm purposes is 
one mad(* of wood wdth a 1-iiich air spac<» filled with dry sawdust or 
som(‘ other good non-comluctiiig inalerial. 

KxerjuMLNTs with e(ri\ToKs, S. H. Jb S. (pj). 51 4)1).— 

This (‘oiitains a ivcord of a four-\(*ais‘ t(‘st of one liundnsl and eiglity 
varieties of potat<K's and a list of over om‘ liuiidred and tifty other 
\arieties considered unwortliy of furtlua* ( viiorimcmt. DetaiN are 
gi\eii in two tallies with additional notes on \arieti(‘s worlliy of spe¬ 
cial menlion. The te^-ts ^eeiu to slum that it is impracticable to grow’ 
the saim^ \ari<*t\ vear after y<Mr in Minnesota, and that the Kuropean 
varieties are not likely to be as good as the best kinds originating in 
this country. 

Tiiu I’HKwisTin OF wiin\T. 1>. X. H vuiTJi, Pir. 1). (pp. (>5-84).— 
The analyses heri* r<»cord<‘d were made to detcuaiiim* the eU'ects of frost 
and rust on the chemical composition of wheat, and belonged to the 
investigation on wheat already jiartially rej)ort(‘d in Hulletiiis Xos. 5 
and {). The article is introduced w’itli an exjilaiiation of technical 
terms omplo\ed in the statement of analyses. Twelve samples of 
grailed wdieat and thirteen of ungra<led w’ere analyzed. TIk* ungraded 
sjieciinens were injured by frost and rust. Notes are given for ('ach 
experiment on the grade (as established by the Stat<» grain inspection 
department), relative color and hardne.ss, specific gi-avity and general 
appearance. The record of analyses includes j)er(*entages of water, 
W’ater-free Fiubstance, ash, oil (fat^, etc.), fiber, carbohydrates, jn’olein, 
t6tal and albuminoid nitrogen, and gluten. The term '*• gluten,''* as 
here ustMl, includes different nitrogenous comjiounds of (•omj)lev and 
not well-understooil constitution, as well as variable (juantitios of 
fatty and mineral substances, etc. It is the material which gives 
tenacity to wheat flour. A method for determining ^^pproximately 
the quantity is described. Comparisons are made wdth analyses of 
other American and a few foreign wheats. The danger of basing 
Ujpon too few observations is insisted upon. 



100 


Fronted and runted wheat (pp. 77-84).— This includes chemical 
analyses of several samples of four varieties of rusted and frosted ’’ 
wheat. It Avas shown that— 

(1) The pliysical ehai'acteristics of such wheat Avere ahnorinul, as 
well as the j)ercenta<res of the chemical constituents. 

(2) The gluten '' varied from none to 8.7 ])er cent in amount, and 
was of very poor quality. 

(f)) As compared with graded wheat, the ‘‘rusted and frosted'’^ 
wheats contain about 2 i)er cent more ])rotein, indicating “ tliat they 
would be g(»od foj* feeding purposes; " the percentages of water and 
carbohydrates w(»re less, nm\ those of ash, oil and filxw Avere greater 
than in the graded Avheat, 

(4) By comparing analyses of bran Avith those of rusted and 
frostcnl wheat, it ai)peared that rust or frost does not do the milling 
and leave only the bran. 

M(a)nKx FKEi)iiN(i OF eios axd its iNFianxiE orox yin fouma- 
TION OF THE SKTUL AND OENTITION, OlAF ScHAVA imKOPFF, V. D. S. 
(pp. <85-04).— During the j)ast tAAo years it has often been alleged by 
practi<*al breeders in this country and Kiu'ope thi\t'^iodt.u‘n feeding 
causes an earlier develoj)ment and cou^uently an earlier sh(‘dding 
of the teeth of donawtic animals. In 1882 Prof. (t. T. Brown (see 
Journal of the Koval Agricultural Hocicty) endeavored to sIioaa" that 
the breedei's Avere wrong, and that the ohi rules for determining age 
by dentition were generally reliable. A few years later the (lerman 
government Avas induced by complaints of breeders to institute new 
experiments on this subject, and Prof. A. M. Nehring, of Berlin, 
])ublish<‘(l in the Land(rirtnchaffiirhe J ahrlmcher for 1888 a series of 
neAV dentition tables for i)igs, as a result of his studies and invcjstiga- 
tions uf)on a collection.of one hundred and thirty-one skulls of dif¬ 
ferent. kinds of pigs at the Museum of the Royal Agideultural S(4u)oI 
at Berlin. 

Dr. S(*hAvartzkoprt‘ bases his article on the results of Professor Neh- 
ring's investigations, combined with his own observations and experi¬ 
ence, Diagrams are given shoAviiig thn influence of feeding and of 
breeding on the shape of the pig’s skull. There arc also diagrams, 
formulas, and a tabular statement of the dentition of the pig, with 
comments on the dcAxIopment of this animal. The conclusions are 
stated as folloAvs: 

(1) The order of succx?ssion of the tet^lh in our precocious pigs 
remains the same as in the primitive hog. 

(2) The times Avhen the teeth appear are variable, according to the 
race, feeding, and health. The same breeds, raised under the same 
conditions, avUI show the same appearance. 

(8) Tlie form of the skull dep^ds upon nutrition, health, and the 
;^tent of employment of certain muscles of tlite head and neck. 
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MISSISSIPPI. 

Mississippi Agricultural Experiment Station. 

Department of MisHiHsippi State Aprienitural Cotleue. 

Location, A};(ri('iiltura1 ('olh^ge. IMmlor. S. M. Tracy, ;M. S. 

lUTLLETlX No. Vk .ILNE 2.“). 1SS1>, 

CiiAKHON, S. M. Tuac Y, M. S. (]). 1 ).—Ill June, 1881), this disease 
broke, out among mules at Yazoo City. It was anuonnc(‘(l to tlie Sta¬ 
tion by telegrams that fifty deaths liad occurred and tliat the animals 
attacked died within twenty-four liours. 'Idle acting veterinarian of 
the Station, Dr. (}. C'. Creehnan, was at once sent to tlie ]ila(*e. and 
other experts were afttu'wards summoned. Tlie results of the inve*^- 
tigations have not yet been published. This preliminary bulletin 
<!escrib(*s the symptoms of the disease an<l suitabh* preventiv(» treat¬ 
ment, and r(»(*ommends that as soon as tin* first symptoms are notictsl 
the animal should be drenched with the following mixture: 

One tal)]<'si)oonful (‘in li <tf Oiloralc of uotasli and tinctun* of inuriaU* of iron 
in a uini of water. U<‘i>(*at this e\<‘ry four hours, llatlu' lh(‘ alfected parts 
Mith (‘rystallized (Niriiolic* acid, iisini; on<‘ paid a(Md to eifxht parts water. All 
si(*k animals should hav(‘ imr<‘ air. and must h<‘ protected from rain and hot sun 
and jirovided svifli an ahnndance <»f irood f(»od. If the Kidneys h(H*ome affect<*d, 
jLdv(‘ one onnc<‘ <los(‘s of saltpider in drinknrij: water, and if th<‘ h nvels are 
inat'tive u:iv(* one-half ounce dos(*s of lins(‘ed <iil until relieved. 

As .soon as <he animals die they .should be burned an<l tin* place dis- 
iufeeded with carbolic acid or linu'. 

IIELLETIX Xo. 7, .TTXE 20. ISSP. 

TIay lumssES, S. M, Ti? ac y, M. S. (pp. »2-T2).— This des<‘rii»es com¬ 
petitive trials with hay-presses. The grading was mad<* A\ith a S(*ale, 
in Avhich the weight per cubic* foot of bale,, speed, hors(‘-power, and 
ap])earance of finished bale were the principal factors. 

MISSOIKI. 

Missouri Agricultural Experiment Station. 

Department of MiKsoari Aprientftn aJ (UPlepe, 
ijocatlon. (\»lumhia. Idrector, J. \V. Sanhorn, H. S. 

BUid.ETlN No. r>, FEHUrAUY, ISSO 

Soil, weathek, field trials with (X)Rn, P. St iiWEiTZER, Pii. 1). 
(l)p. 4-44).—The study of the corn jJant outlined in Bulletin ?so. 1 
of this Station was planned to include a study of tlie soil and climatic 
conditions at the Station; chemical analyses of the dilferent parts of 
the plant at different stages of deATlojuneiit; studies on the physiol- 
ogy of the plant; and experiments in cultivation and with fertilizers. 
Bulletin No. 5 contains an account of the results thus far obtained iti 
I’egard to soil, climatic conditions, and the growth of corn in the fiidd. 

The soil (pp. 4-14).—The portion of the college fafin selected for 
experixhent “ represented a typical Missouri soilof bluff forma¬ 
tion/’ Samples representing the surface soils to a dejith of about ten 
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laches and the hub^oils at a depth of eighteen inches, and underlying, 
Htiff, plastic clay from a depth of about 3 feet were aualymh The 
composition of air-dried soils,” ‘‘ ignited kuIs/’ and of the iK)rtion 
soluble in muriatic acid are stated from analyses and estimates based 
upon them. Results are brietly given without description of analyt¬ 
ical methods. The transport of material by roots from subsoil to sur¬ 
face soil is discussed and its importance dwelt upon. The author is 
inclined to believe ‘Mliat hupafot filhtqe icith the < hemhal and phys- 
kal peo((s,s(^ induad h\f H in fh< soil is the key to the situation and 
one remedy for existing distress in agru ultural pursuits.'’ 

The caus(' of tlie bhuk color of the moist soil in that section is dis¬ 
cussed, and its |)ossible connection vith the oxidization and deoxidi¬ 
zation of i^oinponnds of 11*011 is suggested. Under the head of phys¬ 
ical proiierties of the soil, the porosity, and water-holding, wuiter- 
llfting, and absorptne powers are treated. 

(Hifnat}( (ondd)ons (]>p. 14,15, JU) 11).—'Fhe temperature of the air 
and of the s<ul at and (> inches, and 1,2, and feet below tin' surface 
were ie(‘()rded dailv fioin Ma\ 5 to N't>ten)bei 5, and tfie results 
embodied in a number of diagrams 

Field t)i(ds (pp It) JU).—An account of e\])ernneuts with corn in 
18SS on a tif'ld of about 20 acn's. llie methods used in*preparing the 
soil and jilaiiting and cnltnaUng the crop aie described, and a dia¬ 
gram of the expenmental field is gnen The details of the exfieri- 
ment are set forth in fourteen tables, showing yield of husked and 
shelled ('orn, tlie weight per measured bushel of shelled eorm wi'ight 
of one ear, giain and eob, percentage of cob, number of kernels on one 
ear, the measurement of lea>('s of one corn plant July 0 (total leaf 
surface, including 01 e '•ide of sheath, was iktHO.OO square inches, or 
over 21 sqnan* feel), and the daily gi owtli of fi\e corn plants in iiK'hes* 
from fFiine 2J1 to July 2t), mclnsive. 

HI LLirriN \o 0 

ExrhKiMFx IN (>> suhi) viiox, rK\ wniwii., and acplks, J. W, 

CnvitK, B. S. (pp, ;M0), 

(unnination fists ,—These included te^ts nf the smls of a consider¬ 
able number of diUereiit kinds of vegetables, grasses, and clover^ 
jMirchased from dealeis The average number of see<ls germinating 
in each 100 tested was about C5. 

Pea-nui ril (Utaihas phi ),—A statement of a method of destroying 
this insect b\ soaking tlie }K'as in water before planting. 

pple tests ,—'Notes on the keeping qualities of twenty-one varieties 
of apples. 

Kkpokt oi" co]\iMjrjKB ox Missouri Agricultural Oollboe ool- 
LBuriox OF VPPLEH (exhibited at the annual meeting of the Missouri 
State Horticultural Society at Nevada, Mo.) (pp. 9, 10).—The com- 
commended the College for its exhibit of apples and for its 
new varieties of tMs fruit 



BUREAU OF ANIMAL INDUSTRY. 


Ho(} f’lioLERA, I). E. Salmon (pp. —This spt^cial report 

treats of tlie history, iiatin’(\ and treatment of hop cholera, as deter¬ 
mined hv the in(|niries and investipations of tlie Ihireaii of Animal 
Industry. In the letter of transmittal it is stated that in the course 
of the inyestipations t'Nvo yery different and distinct e])i/()otic dis¬ 
eases of swim' \v(Te discoyered. One of the<e is called hop cholera. 

((})(/ of ho<j rhofora hi f/n (htlfed l^fotvs .—This 

chaj)ter traces the development of the epizootic swine diseases from 
the first (uithivak T‘ecoi*ded in ()hi<» in 18JW up to 1S8T, and piv(‘S a 
tabulated statcMiHMit of the replies from ahont 8r)0 corn*spondents, 
showinp when the oripinal ontbreaks occnrred in their hxailities. It 
also pives extracts from papers by Dr. (leorpe Sutton, of Indiana, 
and Dr. E. M. Snow, of Rhode Island, showijip the condition of the 
disease from 1856 to 18til. 

The ineext'H/afioiiH of sirhic (llsea^se,s, —A I'esmne of the scientific 
inyestipations of hop cholera, bepinninp with those of Dr. (leorpe 
Sutton, of Aurora, Ind., made from 1850 to 1858, and those of Dr. 
Edwin M, Snow, of Proyidence, K. 1.. published in 18(>1. The paper 
contributed by Prof, flames La^v to the Annual Report of the I)ej)art- 
ment of Apriciiltiire for 1875 is piven in full. There is also a resmne 
of the early inyestipations of Dr. II. fF. Detiners and a brief reyiew 
of the inyestipations of Drs. Law, Detiners. and Salmon, published 
from 1878 to 1886. 

Symptom.^ and post-morfem appeifrcmees in hoy ehoUnnu —These 
are stated in detail. The disc^ase is diAnded into (a) the acute type, 
(b) the chronic form. The chapter closes Avith the history, autopsy, 
notes, and bacteriolopical observations of an outbreak of bop cholera 
near the city of Washington in 1887. 

The causation or etiology of hog cholent. —The investigations led 
to the conclusion that the disease is caused by a bacillus. 

The hmllm of hog cholera.—Thx^ bacillus has been obtained from 
about four hundred hogs affected Avith the disease^ during the past 
three years. It is found in largest numbers in the spltw. When 
i ^ m 
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stained in an aqueotis solution of methyl violet, the bacteria appear 
as elongated ovals, or sl)ort rods, with rounded ends, chiefly in pairs. 
In cover-glass i)reparations from the spleen, when the staining has 
been very bi'ief, only the border of the rods is deeply stained, the 
central portion being ])ale. When the ])eriod of staining is prolonged 
the rod may l>ecome uniformly stained. Bacteria thus pi'epared and 
mounted in halsani measure from 1.2 to 1.5 micro-millimeters in 
length and about 0.(» niicro-niillimeters in breadth. The germs have 
not been positiv^ely identified in the ulcers of the intestines by inicro- 
scoj)ieal investigations, luit tlieir presence has been demonstrated by 
the inoculation of mice and rabbits. 

Staining of hog~choJera bacteria. —('‘over-glass preparations are 
stained by a few minut(*s^ contact with watery solutions of the ordi¬ 
nary aniline colors, such as methyl vioh't, fuchsin, and methylene 
blue. 

Ihiifribniion of hat fcriit in the body .—Tn acute cases the spleen con¬ 
tains the largt'st nuinlxu*, the liver nearly as many. Tluyluugs, lym¬ 
phatic glands, and kidiKws contain a moderate' nuiiibci*. They are 
fewest in the. blood from the heart. In chronic cases the nuinber in 
the inteTJUil organs is ve'ry small. , * 

IJio/oyy of the hoy-eltolera baeillaa .—This section give's the diag¬ 
nostic cliaractei's as ol^faine'd by studying the growth of the', bacillus 
in and on the differeuit culture me'dia. 

The (Uayaosin of hoy cholera by 'tneann of iaoeulation .—There are 
given here the re'siilts obtainexj l>y inoenlatiug iiiiex', rabbits, guinea- 
pigs, and ]>igeons witli the bacilli of hog e‘hf)]era. 

Vitality of ho<f~eholeva> IxieilH and their resixtanee to rarioas 
destraetire ayevtx, —The' vitality of these bacilli in cultnrtis remains 
for months une'hangeel. 

Tiexistanee of hoy-ehotera bacteria to heat .—The bacilli are de¬ 
stroyed by memientarv e'xposure to boiling waten*. The^ tetu])erature 
of F. te> I 08 '’ F. (Fstroys the'ui when moist in fiften'ii minute's, 
and 130" F. in one hour. A. dry heat of 170° F. destroys the'ui in 
fifteeuj minute's. They retain their vitality afte'.r fre'ezing. 

Vitality of hoy-eholera bacteria in ordinary trater .—Experiments 
are give'ii to show that the*se ge'rins multiply for some elays after they 
are placed in orelinarv water, and that some e)f them retain tlieir 
Autality fe)r about twe) months, 

Rexixtanee t(t drying at ordinary ternperaUire. —Whe'u culture 
liquids are dried upon cover-glasses and upon threads the bacilli 
lose their povM^r of niultijdying in from ten to fifty days. AMien 
small bits of spleen tissue were rubbed on cover-glasses^ and dried 
the germs were cajiable of multiplying for four months. When a 
moist and dry state alternated the germs which resisted drying four 
months were destroyed in less than one month. 

, Lmyth of time during which vims remaim alive in the A 

e*fifer|ments were made by infecting soil and inoeiilating 
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rabbits from this at short intervals. Those oxjioriinents indicate that 
the virus lost its vitality in from one to four months. 

Effect of dumfectmU on the dwH of hog cholem, —A large number 
of experiments are recorded. The method was to add a few drops of 
culture licpiid containing the germs to th(‘ disinfectant solution in a 
sterilized watch-glass under a bell glass. After (‘ertain regular inter¬ 
vals of time platinum loops holding almut one one-hundredth cubic 
centimeter were used to transfer this liquid to tubes of beef infusion. 
These were then placed in a thennostat ajid matched for a uuniber of 
(lays; if no growth resulted, the bac illi weiv (ronsid(U'ed to have Iwii 
d("stroycd. Tic^sults W(*re briefly as follows: A saturated solution of 
common destroyed the bacilli in from twenty-one to twenty-nine 
days; Qverrorir chlorHh\ 1 to 75,000, in seven days; carholtc acid^ 1 
to 80, in five minutes; 'Iodine water in lifteen minutes; permamja- 
of potash. 1 to 5,000, in flftecm niiiintc^s; nierruric iodide. 1 to 
1,000,000, in ten mijjutc's; sulphate of eopper. 1 to 200, in five min¬ 
utes; 1 to 1,000, in tw(‘uty niinut(‘'-; hj/di‘orhloi ie aeid. 1 to 500, in 
five minutes: chloride of zi)H\ 1 to 10, in lifteen niinut(»s; salj/hurie 
(odd^ 1 to 2,000, in ten minut(»s. A mixture' of erjual parts of crude 
r<ud)(di(‘ acid and comaiercial sulphuric ifdd. 1 to 200, destroycMl the 
bacilli in mixtures containing mu(*h organi<‘ matter in one' hour. 
Ordinary /////c dc'stroyed the bacilli in vat(‘j* when present in only O.Oil 
]>('r (!ont; in Ix'ef infnsioji, Avhen th(*n‘ was O.OS pe'r (*('nt, and wdum 
there was considerable albuminous matter in suspension it rcxjuinvl 
0.JV2 ])('!* (*ent. Jt is <*()nclud(Ml fi-om otluT e'xperiments that from 0.75 
JKU* cent to 1 jK'r c(‘nt of rune will di'stroy the hog cholera bacilli in 
soil. 

Is there (my spore state In the life history of the InuoUus of hog 
c//o7crc.^--This (|m»sti()n is (‘onsidenMl from \arious ])oiiits of viewx 
and is decided in tlie m'gative. 

Ways in udviidi sirine hecotnc inf a ted Kx]>(‘riments art' detaikul, 
showing the inh'ction of hogs by fec'ding on the visc('J*a of infected 
animals, and (m ])ure ciiltuivs of hog-(‘h<'l(Ta l)aci]lus, by subcutaneous 
inoculation ^Yitll blood from affected swine and w'ith culture li((uids, 
and by intravenous inoculation. 

01)scrcations on the actitnh of hog-cholera h(fctcri((,—V\\i\cY this 
Imad an explanation is giv'en of the ways in which the ditferent symp¬ 
toms and Ic'sions are })rodu(H‘d in this disi^ise. 

Bacteriological investigation of hog i‘h<dcra In NchrasliO. Illinois, 
ihid MarylamL —This contains details in n^gard to the isolation and 
study of the h(^g-cholera germs from tlms(‘ different s(‘etions. Whiles 
some slight differences in the manner of growth of the gc'riu were 
observed, it was plain that they Avere all of the same species. < 

Relation of hog cholera to the puhlic health, —The hog-cholera ba¬ 
cillus resembles in some respects the germ of tyjAcid :“Sever, but the 
conclusion is reached that the two diseases are entirely distinct. Ana- 
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tomically^ hog cbolern md diphtUmtic dysentery ‘are much alike^ 
though there is no evidence that the hitter disease can be produced by 
hog-cholera germs. The preparation of pork by cooking is sufficient 
to destn)y the bacilli if by any chance the flesh of diseased animals 
gets into the market. The carcasses of hogs which have died should 
not 1)6 alloA\ed to dc(‘onip()se on the surface of the ground near dwell¬ 
ings or streams of v ater, as tliis is dangerous to the health of the com- 
imuiity, not because of the sjiecitic contagion, but from tlie decomposi¬ 
tion of organic matter. 

Prevention of hoq ihotaa, —The sources and (‘luimiels of infection 
are as follows: 

(^) Pigs pnrcluised from infected lierds or coming in contact with 
those from infected farms, or running iner grounds occu})ied b;v dis¬ 
eased si\ine within t vo or three months. 

(/>) Infected streams may (‘oinmiinieate the disease to herds below 
the sour(‘e of infection. 

(<') Virus ma\ be carried in feed, iuijilements, and on tlyj? feet and 
clothing of persons from infe(*ted herds and premises. 

(r/) Winds, insects, birds (])articularlv buzzards), and various ani¬ 
mals ma,\ traiisjiort hog-cholcra virus. ^ * 

WliOTi hog cholera has a})|)eared in a herd the folloviug jirecaiitions 
should be taken to prevent the ’v irus from being earned to other farms 
or other lierds: 

(a) The dead animals should be immediately disposed of. either by 
burial or by burning, or if they are taken to some rendering establish¬ 
ment their transportation should be governed by well-defined rules 
whieb will jireveiit the dissemination of virus on roads, in wagons,etc. 

(/>) Streams should 1)(‘ carefully ])rote(*led from ])ollution. 

(() No animals sliould be removed from any infected herd or local-* 
ity to anotlier free from the dis(‘ase for at least six mouths after the 
last case of disease. 

In ordiu* to prevent lh(‘ remaining healthy animals of an infected 
herd from taking the diseu'-e the following measures are suggested: 

(a) Removal of still healthy animals to inclosed uninfected ground 
or pens, as far as possilile from infected lo(‘alities. 

(ft) Destruction of all diseased animals. 

(r) C^arefiil burial or burning of carcasses. 

(d) Ih'peated, thorough disinfection of the infected premisi's. 

(e) (ireat cleanliness, both as to surroundings and as regards the 
food, to prevenjt its b**coming infected. 

Extended details are given under each of these heads. 

Trfatrnent of hoq ft There is no knowm specific for this dis¬ 
ease* and no speciaJlv suc(vssful treatment has bc^n discovered. Ex¬ 
periments were made to obtain some safe.and efficient laxative to use 
at the beginning of the disease, but in most cases the cathartics that 
^ were administered failed to produce this effect. Easily digested food, 
aUch as milk |nd grtiel,,is indicated. 
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j^saperiments on* the prevention of hog vholem hg inoculation,^ 
Ujidcr this head arc given the results of experiments, with no attempt 
te discuss the general economic value of vac(»imition in such diseases. 

Inoculation with f^fnall doses of strong rirus the form of Ugitid 
cultnreH* —A considerable number of experiments sho\\ tliat a dost' of 
one-fifth cubic c(‘iitiiueter of culture licjuid may l)e inje(‘tcd hypo¬ 
dermically without danger to the life of the animal. After the 
effe<*ts of tlie inoculation have ])assed, a larg(T dose, reaching 2\ to 
cubic centimeters, may also l)e given in the same vay vvitliout dangtu*. 
Most animals thus inoculated contracted hog ehoh‘ra when tliey 
were afterwards e\])osed either by feeding or by cohabitating with 
dis(*ase(l ])igs. 

Effect of feeding small fiuantifies of —A number of ])igs 

were fed with from 10 to 100 cubic centimeters of culture liquid. 
ThcM* animals were inoi‘(‘ or less atle(‘ted by tb(‘ feeding, but none 
died. AVhen tliev were afterwards ])lac(‘d in an infe(*ted j)en all (*on* 
traded the disease and died. There was a mark(‘<l ditl‘ei*ence belw’cen 
the jugs which had been fed and the (‘heck animals, in that the hitler 
died of most se\ere hemorrhagic tyj)e of tlu' disease, while the former 
succumb(‘d to chronic infection. 

Injidion of dcrirr.al < ulfure liquid io pnuho( immunilg, —llie 
oldest exiieriuKuits were made in ISSu and 1(SS(> with jhgeons, and 
were continued in 1<SS7. The\ show that these birds could be made 
insuscejitible by su(*h treatment. A considm’able number of tests with 
sterilized (‘ultures wen* made ujion |)ig^, but without an\ uniformly 
fa\oral)Ie result, although in some can's tlu've ajqieared to b(‘ more 
or less immunity jiroduced in this w^ay. 

h\ep< rim( ni'^ o}i th< (dU naafion of ho(f-i lo^h i u hio illi hg had ,— 
These exjieriments indicate that tin* j>athoi»enic power of the bacilli 
expires (f)nly wuth (heir lives. The atteinjits ther(*fore at attcumation 
W(U‘e not successful, but they w‘ere being continiKMl at Hk* time the 
report w\ns written. 

Ilog cholera,, or diseasrs doselg alHul to it, in other <outdri<s ,— 
tender this head is given a condensed suinmary of lit(U‘ature relating 
to the swine fever of (freat Britain, a disease of swine in Denmark 
resembling Log cholera, and also outbreaks in FraiU'c beHcwcal to be 
of the same nature. 

Report ON epizcmitk^ diseases \mo\o swine, in the United States 
Board oi^ Inquiry (]>p. 5-15).—This board, consisting of Dr. E. (). 
Sh,ake.speare, of Philadelphia, Pa.; Dr. T. J. BurriJl, of (liampaign, 
III,, and Dr. B. Meade Bolton, of Columbia, S. (\, w as appointed by 
the (.Wimissioner of Agriculture to decide (‘crtain contested (jues* 
tions in regard to swdne diseases and as to the accuracy of the scien-^ 
tific >vork of the Bureau of Animal Industry. The board visited 
Washington.* D. C,, Columbia, 8. C., Lincoln, Nebr., T.rt* 3 «wigton, Ky., 
and Cdtimbua, Ohio, There at*e two reportts, one signed by Dr. Shakes- 
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pearo and Professor Burrill, and one by Dr. Bolton, who found it nec* 
i^ssary to siilniiil his report before the ooinpletion of that of his eol- 
leapK's. In both ivports it was conoliided tliat there ^\ere two 
epiz<K)tic di^t'aMN of swine in this eountry. Avliich had been described 
in the R<»poris of the Bureau of Animal Industry as hog cholera 
and s^^ine plague, respe(‘tively. 

In botli reports tlie oj)iuion is expressed that the ^erins of each of 
these diseases \\er(* tii*st aeeui'atelv described and tlie j)roof of their 
])atho^enK* relations ^iven in the Annnal Reports of the Bureau of 
Animal Industry The work of this Bureau is s[>oken of as up to 
the standard of mo<lern recjuirements concerning bacteriological 
investigations. 'Flu* hoard is of the ojiinion that the disease investi^ 
gat(‘d by Dr. Billings m Nebraska and Di*. Detmers in Oliio is ideii- 
ti(‘ai with the hog <-holera desmbed in the Reports of the Bureau. 

I'he exj^(*riuieiits couccruing immunity are regarded as inconclusive 
and mor<‘ oi* Ic^^s indetinite. Yet it was found that there was a cer¬ 
tain d<‘gree of jirotiM'i ion a Horded by inoculation and by feeding hogs 
W’itli th(‘ virukuil cultures. Iiio(*uJation witli tiic JiMiig g(‘i‘ms of the 
disease, eilluu’ thi-ough tin* stomach or In hypodenuic inoculation, is 
e<)nsiden‘d Aery objectionable, as it involves a serious ri^k of more 
Avidely <‘\tendiug (he disease and incri'asing instead of diminishing 
the alread> enormous losses therefrom. Further iinestigations aix? 
advised with the chemical products of tlie disi^ase germ^^ in the liojie 
Unit a safe method of producing immunity may lx* dis(*o\ered. 

DIVISION OF ECONOMIC OENITHOLOGY AND MAMMALOGY. 

Ill LLETIN No 1 

Titl Km^uisu seximow i\ Noirni AwKifK (\ II. Mkrkiam and 
W, B. Bxkuows (p]). Tins bulletin gi\es in (‘ondeiiscd form 

the results of au iiiAestigation begun in 18^4 by a eommittee of the 
American Ornithologists' Union, continued by the Department of 
Agriculture in lS8t), and eomjdeted in 1888. The abuiulanl material 
upon which tli(‘ report is based was derixinl ])rineipally from three 
source^: (1) The original obser\ ations and reports of more than thrC/C 
thousand corresjioiuk nts in all jiarts of America: (2) the jiiiblislu'd 
testimony of naturalists and others in all parts of the wxirld; (»3) 
studies of the food-habits of th<‘ sparrow, and examinations of large 
numbers of stomachs liy sjiecialists conuec'tod Avith the Department of 
Agriculture. 

A history of the various introductions of the sparroAv to America is 
giAcn; tiie rapid inci-ease of the pest is measured, and its distribution 
is trac'^nl and mapped. Then are considered successiAvly the different 
methods of its (listrihiition, together Avith the various cheeks, both 
natural and artificial, Avhieh liaA'e affected it from time to time. The 
next five chapters treat res]>e4"tively of injuries to buds, blossoms, 

- ffiiits. j»rd«‘n seeds, and vegetables; to grain; of the 
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tkn of the sj>«m>w to native birds; and of its relation to insects. In 
dealing with all these questions the utmost care is taken to state fairly 
and fully both sides of the question, and testimony fi'om unim])each" 
able sources is introduced freely throughout tlie book. Tt is shown 
conclusively that the damage to agricultural produ(‘.ts is immeus(\ far 
excc^eding all possible benefits conferred by the sjiarrow; that its 
presence seriously lesscuis the number of native birds; and that the 
good it does by eating injurious inse(‘ts is insignificant as compared 
with the damage done on every hand. 

Methods of restriction and extermination ar<‘ discuss(*d at length; 
bounties are shown to inefficient; the use of ]>oison is advocated; 
and full directions are given for jxhsoiiing, shooting, and trajiping. 
A careful summary of existing statutes follows, and recommendations 
for future legislation an^ made. Then follow 100 pages of evidence in 
detail, and the volume coiu'ludes with a copious index and a colored 
map showing the distribution of tin* span*ow in North America at the 
end of the year 18.S0. 

Noinii AMEinrAN Fauna, Nos. 1 and 2 . 

ruder the above title two numbers of a strictly s<*ientific character 
havi' be(‘n jiublished, the first (*ontaining a revision of the North 
American Pocket Mi(*e, and the s^x'oml, descriptions of new North 
American Mammals, with revisions of groups. 

DIVISION OF FORESTRY. 

nULLETTX No. FKimEAUV. ISSU. 

The 1'8E of TMETAL TUA(’K on KAir.WAVS as a si ustiti te for wooden 
TIES, E. E. K. Tha i MAN, 0. E., and B. E. Feunow (pp. 7-5C). — This 
is a preliminary report on the use of metal railroad ties as a substitute 
for w(Kiden ties in foreign countries and on other kindred matters, 
A full report on the same subject is to be issued soon. It is estimated 
that there are not less than 10,000 miles of metal track of various 
types in the world, the lion's share (5,530 miles) belonging to (ler- 
many. India has about. 1,800 miles; the Argentine Tlei)ublic over 
1,000 miles; Austria, Switzerland, and S|>ain, 200 to 250 miles each; 
Holland and Belgium, 125 miles each; and England, France, Africa, 
Egypt, Algeria, Mexico, and other countries smaller amounts. In the 
United States only insignificant trials without definite results are 
reported. 

Some 256 patents relating to mebil railw^ay track are briefly noticed 
and a few varieties of metal tias are more fully discussed. Alxuit 
730,000 of the ^‘Post ties,” which originated in Belgiiuii, are in use. 
Hr. Post, engineer of the Netherlands State Railway, in a paper on 
^^H^intenance Expenses,” which is reprinted in this bulletin, states 
flw the 0bst maintenance per kilometer per day ranges for periods 
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of seven years from 0.407 to 0.952 franos^ while oak ties had cost 0J805 
francs. From" Algeria it is reported that the use of metal ties (over 
100,000) had saved one-fourth of the labor otherwise required for 
maintenance, or about $(>() ])er mile per annum. 

EePORT ok EXKERIMENTO IN WOOD SEASONING, G. H. ElXIS (pp. 
57-(!7).—This Avas pivpared by the chemist of the Chicago, Burling¬ 
ton and Quincy Railroad Company. 

The result of this series of exi«u’iments shows that the mouth during whkil 
tlie seasoniiij? he^jiiis varies with the kind of wood. 

ll) That for oak the seasouiii^^ eomment'es in March or April; with pine the 
exact montli could not he decided, as it was not placetl under observation until 
late (Ajiril), hul all test ])ieces showed a loss of moisture within a fortnight 
after iieing (‘xposed. 

Ash and whitewood commenced to lose moisture in April, and elm immediately 
on being ('X])os(*d, in January. . 

No law (‘an he deduei^l from th(‘ experiments as to (he exa(*t tinn* that season¬ 
ing ends, as the woods all vary; hut as a general rule it may la#stated that in 
all woods (exirpt perhaps elm) siMisoiiing virtually ends with the end of the 
snminer months. 

(2) All woods take np moisture in slight amounts during wet weather of the 
fall and winter months. 

(H) Pine of small dimensions (such as l-imdi fioorlng) will absorb moisture 
during tin* wet months. 

(4) As shown liy th(‘S(‘ exix»riinents, one season of average weather is gen¬ 
erally sutli(*ient to s(‘ason woods for puri)oses of c*onstruction. 

KeLATION of HAThWAYS TO THE TIMBER RESOURCES OF THE UNITED 

States, K. E. K, Tratman, C. E, (|)|), fiS-TS).—This is a paper which 
was read before the American Forestry Congress at Atlanta, Ga., 
December 8, 1888. Four ways in wdiieh the railw^ays may help* to 
economize the timber siii)ply of the country are discuased, viz; (1) By 
taking more care in the selection, cutting, and storing of timl)er; (2) 
by the more gtmeral use of iron, steel, stone, brick, concrete, etc., W 
bridges, trestles, buildings, and other construction works; (3) by tlie 
introdudion of some efficient and economical preservative process;, 
and (4) by the introduction of metal cioss-tios. The necessity for 
devices to prevent the buniing of forests by fires kindled by loco¬ 
motives is also urged. 
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Section of Vegetable Pathology : 

Circular No. 8.-—ExperimentH in the Trentnieut of Pear Leaf Blight tmd 
Apple Powdery Mildew. 

Quarterly Bulletin, June and September, J889, vol. 6, Nog. 2 and 8.—Journal 
of Mythology. 

Division of OuNmioLotiv and MAMMALiMiv: 

North American Fauna No. 1.—Kevisiou of the North American Pocket 
IMice. 

North American Fauna No. 2.—Descriidions of fourteen new species and 
one new genus of North American Mammals. 
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J^I,A HAAr^. 

Caxkiuukk A<jRiri iTt'i{\L ExpI'RJMfm Station: 

bulletin Xo. 5, July, 3SS1). -OnN; WluNit; Meleorological Ke]>ort. 

CAJ.rKOIiXTTA. 

Arrini ri/ii kal JIm'hiimlxt Siatiox of 'iiie T'xiSKUMrY of (."aliforma : 

lliillotiii Xo. S.‘l, Xov<‘iiiIrt, 1SSJ1. - Tlio Uiso of tin* Alkali in the Sail Joininin 
Viilloy. 

COl.OKA no. 

AeRK’II ri’HAT lOXiniUMKXT StA’IIOxN Ol- roEOUADO: 

Hulledn Xo. h, (haoluM*, issn, -Soils and Alkali. 

< T>NX>iK^ ricMrr. 

Stokrs Soiool A(;i{ici’LTrRAL KxpKuiMFXi Station: 

liulhMiii Xo. 5, ()ctoh(‘i*, ISSn.- -Atmospheric Xilroi>:en as riant Food. 

KluOlUDA. 

AORrClTLTTTRAL ExPKUIAfKNT Sl ATJON OF FLORIDA : 

Bulletin No. d, .July, 1S80.—l>e])artment of Fheniistry. 

AGRicn/ruuAL Experiment Station of the rNiVEUSiTY oi* Iijanois: 

Bulletin Xo. (J, Auj,nist, FS.SU,— A Badtu’ial 1 disease of Corn. 

IJNniANTA. 

Aurtci ltuhal Experiment Station of Emu ana: 

Bulletin No. 27, August, I8S0.—Field Exiierlmonts with Wheat. 

|3nlletin No. 2S, September, ISSP.—Smut of Wheat and Oats. 


IOWA. 

Iowa Agricultural Experiment Station : 

Bulletin No. G, August 1880.—Wheat aud Oats; Feeding Experiments; 
Habits of Stripeil Prairie Squirrel. « 
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Bulletin No. 20, July, 3880.—(Vnniuercifil KertilizerH. 

Bulletin No, 23, Sej»1 ember, 3889.-AVlienl Experiments: Tlie Gmln Louse, 

I.OITIHIAlTNTAl. 

Static ExrLUiMENT SlATK^^ . 

Bulletin No. 24.--Rice nml its By-Pro<3ii(*ts. 

M AIJS^K. 

Mai.vk Stvik (V)lleol Amaci It( R\i. ExriiiiMLNT Station: 

Bulletin No. 3, secoiid series, Mny, 3SSO—Analyses of Commereial l^Vrtil- 
Izers. 

Bulletin No. 2. secoml s('ri<‘s.—Tlu* Apjde Maji5j?<»t. 

M Al^VI.AND. 

Maryland AiaucrinKAL K\i*homl\'i STAitoN: 

Bulletin No. 4, Mareli. 1S89.—Experiment Onliard. 

Bulletin No. June, 3SS9.- ITortieuIlural l)ei)artment and Ki<*ld Experi- 
nieids. 

MAHSA< uiiTsprr'rs. ^ 

Hatch Exi’I.rimixp Staiion oi 'iiii \f\Ms\eur seiis AountnruAL Coilege: 
Bulletin No. d, Oetoixu*, 3S8J).—(Inaudiouse Heating: StraNvl)errio<; Fun|?ouR 
l)isejis(‘s of IMaiits. 

MK’inci-ANr. 

ExPERIMI NT Si ANON or :M1( HK.AN AoRK I I'lrKAJ. (VU.LI(.l . 

Bulletin No. rrj. Jul>, 1S89.—Foinmerehd Fertiliz(*rs. 

Bullidii) No. 52, August, 1889. Spra.un/^ with the .Vrseiiites. 

MlKNJdsiC PFA. 

AdllKnilKAT EXPl'RLMLISl S1A i ION OV THE rNUKHSlTl Ol iMlNNlSOlAI 

BuJlenu No. S, July, 3889--Siloing (2o\<‘r; Manures; Wb<*at: Loeusts. 

MISSlSSIl^FI. 

Mississippi Agkk i jj i uai. E\PFKiMLNr St u ion : 

Bulletin No. 5, Alay, 1889.—Fertilizers. 

Bulletin No. 8, -August, 1889.- Stork Feeding. 

Bulletin No. 9, August, 1889,—Diseases of She(‘p and Falves. 

Bulletin No, 30, October, 1889.—Olsborning. 

MISSOlTiei. 

MiSHorKi Alrk uj/i URAL Experiment Station: 

Bulletin No. 7.—Experiments, (ircnui i\s. Dry Fodder. 

Bulletin No. 8.—Exi»eriments, Fec^liiig Ensilage rK Dr>* Fodder. 

NTKVAl^A. 

Nfaada Agriocltural Experiment Station : 

Bulletin No. 4, Mar<*h, 1889.—MeBwologieal Reiiort. « 

^Bulletin No* 5, June, 1889.—Meteorological Report. 
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Bulletin No U>, Juh, ISSO —Testing ’Milk at Fre.imeries. 
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EXPERIMENT STATION RECORD 


VoL 1. JANUARY, 1890. No. 3. 


EDITORIAL NOTES. 

The following is a brief summary of some statistics of the stations 
collated for the Annual Report‘of tiiis Office for 1889. 

Experiment stations have been in ojK'ration diiiung 1889 under the 
act of Congress ai>proved March 2,1887. in all the States except M(m- 
tana, North Dakota, and Washington. In several Statas the United 
States grant is divided, so that forty-three stations in thirty-nine 
States are receiving money fnun the United States Treasury. In 
each of the. States of Connecticut, Massadnisetts, New Jersey, and 
New' York a separate station is maintained entirely or in part by 
State funds, and in Ix>uisiana a station for sugar exi)eriment« is 
maintained mainly by funds contributed by sugar planters. In 
many States bianch stations or sulxstations have been established. If 
branch stations or substations be excluded, the number of stations in 
the United States is forty-six; if they Ix'. included, it is sixty-three. 
These stations with this Office exjwnd in all about $725,000 per annmn, 
of which $600,000 is appropriated from the National Treasury and 
$126,000 is received from State governments and other sources. 

ITie working staffs of the stations may be classified as follows: Di¬ 
rectors and vice-directors, 6-3; chemists, 100; agriculturists, 73; horti¬ 
culturists, 40; botanists, 30; entomologists. 29; veterinarians, 19; 
meteorologists, 10: biologists, 5; viticulturi.st.s. 5; physicists, 8: geol¬ 
ogists, 3; mycologists, 2; irrigation engineer, 1; in charge of sub¬ 
stations, 14; secretariies and treasurers, 13; clerks, 16; miscellaneous, 
17; giving a total of 449. Subtracting the number of officers who 
are^tered in two classes, we have 402 as the total number of persons 
Engaged in the work of the stations and of this Office. 

Sesne idea of the distribution of the work of research among the 
stations may be gained from the following approximate data, collated 
chiefly from the station publioations for 1888 and 1889. Twenty- 
Stations are st^dyi^ problems relating to metetSrbk^ and 

Studying investig^ 

■. .417 
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tions of ite geology, physics, or chemistry; experiments in tillage, 
drainage, or irrigation; soil tests with fertilizers or other experi¬ 
mental inquiries. Thirty-five are making analyses of c>oinmercial and 
home-made fertilizers or are conducting field experiments with fer¬ 
tilizers. Thirty-nine are studying the more important crops with 
reference to methods of (‘ulture, manuring, and rotation; varieties 
adapted to different localities and purposes; and chemical composi¬ 
tion and nutritive value. Twenty-five stations are investigating the 
composition of feeding stuffs and in sonic instances making digestion 
experiments. Seventeen are dealing with questions relating to silos 
and silage. Twenty-four are conducting feeding experiments lor 
milk, bet^f, mutton, or pork, or are studying different methods of feed¬ 
ing. Eighteen are investigating subjects relating to dairying, includ¬ 
ing the chemistry of milk, bacteria of milk, (Teaming, butter making, 
and the construction and management of creameries. At least thirty- 
three stations are studying methods of chemical analji^is. Botanical 
studies occupy more or less of the attention of thirty-three stations: 
these include investigations in systematic and jihysiological botany, 
mycology with especial reference to the diseases of plants, the testing 
of seeds with reference to their vitality and purity, and classification 
of weeds and methods for their eradication. Thirty-five work to a 
greater or less extent in horticulture, testing varieties of vegetables 
and fruits and,making studies in varietal improvement and syn¬ 
onymy. Nine have t>egun operations in forestry. Twenty-five inves¬ 
tigate injurious insects with a view to their prevention or destruction. 
P'ifteen give attention to veterinary science. At least four are exjieri- 
menting in apiculture and three in aviculture. Sugar niakipg is 
experimented with at six stations, but the Ijouisiana Sugar Experi¬ 
ment Station dws far more in this direction than any other. 

During the calendar year 1889 the stations have published forty- 
five annual reports and two hundred and thirty-seven bulletins. 

Changes in the per'-oiuiel of the staffs during the year have been 
numerous. Only those in the directorship can l)e mentioned here. 
Florida has elected J. P. Dc Pass; in Michigan, Oscar Clute has suc¬ 
ceeded Edwin Willits, who resigned lo liecoine Assistant Secretary of 
Agriculture: in Minnesota, N. W. McLain has succeeded Edward D. 
Porter; in Missouri, Edward D. Porter has succeeded J. W. San¬ 
born ; in Nebraska, L. E. Hicks has succeeded C. E. Besscy; the New 
Jersey Stations have loht their director, Oeorge H. Cook, by death. 
His pla(*e is temporarily filled by Merrill E. Gates, president of 
Rutgers College, with which Ihc Stations are cxinnected; E. M. Shel¬ 
ton, of the Kansas Station, resigned his position to accept one in 
Australia, and no successor has been appointed; George T. Fairchild, 
ctf the Kansas State Agriculture College, with which the 
ilMtion jb oonpected, has executive (hayge of the Stetion, and I, 
of the Station, has chfi^ga of 
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of Georgia removed from Athens to the vicinity of Griffin 
(Experiment P. ().), Ga., where it is in operation under the title of 
the Georgia Exiiernnent Station, Mith R. ,1. Redding as director. 
The chemical work is done by special contract at the llniversity of 
Georgia, but if the present plans are cairied out will be done at 
Gnffin as soon as laboratories can be prepared. The connection of 
the Station with the UnneiMti, the institution which received the 
benefits of the land giant act of IStiii, is coiistnictively preserved 
by allowing that institution a imnority re])iesentation in the govern¬ 
ing board. 

In Arizona, New Mexico, and (Tab, stations have been partially 
organized and steps taken to obtain appropiiatums from the United 
States Goieinnient for thi'ir njaintenaiice 1'hese Stations are 
located at 'J’ljcson. An/.; Las (Vines, N Mex.; and Logan City, 
Utah, Then directois die, in Anzona, S. M. Franklin; in New 
Mexico, lliiaiu Hadle\, piesident of the Agricultural Uollege, with 
which the Station is connected; ainl in Utah, J. W, Sanlxirn. 

Wm—No 3-03-2 
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PART III. 


NEBRASKA. 

Agricultural Experiment Station of Nebraska. 

Ih'partwcnt of the Industrial College of the Vniversity of yehraska. 

Lwatioii, Lln«>ln. Director, Ih'wIk E. Hicks. l*h. D. 

BULLETIN No. .'i, JANU.MiY. 1S89. # 

On (,'ertain iNjriuous inhkcts of tuk rE.iK 1888, L. Brunek 
(pp. 1-38).—Since hi.s nppointinent, April 1, 1888, th(‘ entomologist 
of this Station has been chiefly engaged in corresponde'nco with fruit 
growei-s and farmers, in making collections of injiirions and beneficial 
insects, and in prepariiig a synoptical treatise of the Orthoptera of 
the State. As this treatise will be much more‘e,vten,sive than was at 
first anticipated, its piiblication Avill be somewhat delayed. This 
bulletin coaslsts for the most part of compiled accounts (with inci¬ 
dental references to the author’s own observations and experience) of 
the box-elder p!ant-lous(', {Olavilophorus nef/mfUiiis, Thos.), green- 
striped maple worm (Anlsota rxhtemda. Fabr.), large willow saw- 
fly {dm,hex amerxcAttin^ Ijeach), apple-tree flea beetle {Graptodera 
foUatm^ Lee.), apple-twig borer (Amphkerus hicaudotus, Say), corn- 
root worm {Dinhrotica long},cor Say), army-worm {Leucwma 
%nip%tnctn^ Haw.), cut-worms (only insects of genus Agrotis are here 
described), and the box-elder bug {Leftocorls triinttatvs, Say). 

BULT.E ITN No, 0, MAKCH. 1889. 

liEWaT OE PKOfiBESS, INCLUDINC: A IllSTOKY OK TUB KIELDS AND 
DESCRIPTION OK THE ANIMALS AVAILABLE KOR EXPERIMENTATION, 

H. H. Wing, B. Aor. (pp. 1-29).—This is an account of the work of 
the agriijultural department of the Station from July 1, 1887, to 
June so, 1888, which has been almost wholly preparator}'. In June, 
1868, , Professor Wing resigned to accept the position, of deputy 
director of the Cornell University Station. The Station farm has 
been in possession of the Industrial College of the Uniy^ity of 
Nebraska for about fifteen years. Since 1884 records of fehei^rming 
(^r^tions have been kept with some degree of a(5oura<^, |nd’ 
in ^fe-iitficle under the title “ Details of the _ ‘V " 
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Experimentn 'under xoa'y .—Work was begun with an appropriation 
fnm University funds made by the board of regents July 1, 1887. 
An experiment in subterranean irrigation, conducted on two plats 
of one-fortieth of an acre each, is briefly described. Soil ther- 
inoineters and other meteorological apj)araluh Iimnc been put in place 
and a lysimeter built. Arrangements have been made for a lysimeter 
with an artificial water-table, to make the movements of the water 
similar to those in natural soil. A diagram slum the Station garden 
<iivided into plau on which grasse*-. cIovct^, forage plants, gardem 
vegetable^, grains, potatoes, and corn have l><*en jilanted. 

DetaiU of the farm ,—This inelndo^ a diagram and accounts of the 
subdivisions of the University fai*m, wdth notes on the (Tops grown 
in different fi(dds, from 188f to 1888, and on the orchards and groves. 

Lire —Pedigrees and descri])tions of four bulls and seventeen 
(ows and heif(Ts of the Station lierd, a tabular statenumt of observa¬ 
tions during the pa^t tliive yt'ars upon the pcu’iod of gi'station of cows 
of different breeds and th(‘ weight of their calves at birth, and an 
ac(*ount of obstu'talions on the persistency of color in swine. 

BuUdinqh, —Tlu^se are a Hjimre frame building 40 by 40 feet, a one- 
story cottag(S tvo barns, a wagon house, (‘oru crib, and piggery. A 
new piggerj is dow*ribed in dcTail with diagrams. 

Fikij) FAPiunn.Ms \m) on^mnATioNs rou the vrvu 1888, J. (jr. 
Smith, H. S. (pp. .‘U-84).— Witli iTfeiTiUT to A\hat tlie Nebraska Sta¬ 
tion must do, it is reinarkiHl that— 

Nebraska is one Mist farm In evelianjije for the products of the man’Tactory, 
for c’oal and iron and the fruits of th(* loom, ‘ihe offers hiod supplies and raw 
iimterial. In th(‘ older States of the East and Soutii, where the land has bet^n 
cultivated for more than a hundred jears and methods of agriculture have 
become estaiilisluMl, it is no lonjjer an unanswcTcd (piery whether this or that 
cereal, A’egetalile, or forage iilaiit can he suc<*(*ssfully grown. But in the uewer 
States of the West, States which have been but recently reclaimed from the 

Great American Desert,’* the questions contiiui.illy arise: WUiat will do well 
with us? ("an we protitabli plant the same crops that we planted before we 
“ came West? ” WUll Eastern grasses and clovers provide us with hay, or must 
W’e depend on the wild grasses lor our supply? Are oats and corn the only mrc 
crops? What Aegetables can w^e plant in our own gard<»ns and what must we 
leave for our neighbors to furnish? 'J'hese and many kindred questions are 
continually arising, and these are the (juestlous which tlie Experiment Station 
must seek first to answer. 

Ormses,^ clovers^ and other forage pla'nts (pp. 32-40).—Thirty six 
plate were sown with grasses. A list of these is given, with notes on 
each variety. 

The grasses which seem to merit trial by Nebraska farmers are the following, a 
commencing w Ith the earliest: First, hay yrasites —hard fescue, tall fescue, tall 
p&t grass, wild wheat grass, JohnsoiVs grass, rescue grass, the Muehlenberga, 
grama* Second, pasture grasses — sheep's fescue, meadow foxtail, rfhgUsh blue 
graaSi red fescue* redtop, perennial rye, grama. All the experiments showed 

a eaktr<^e fertility of Nebraska soil and the adaptability of the great grass 
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Experiments at the kStation and by farmers in the State are 
reported to show “ most emphatically ” that other grasses besides 
native ones can be depended on fbr hay and forage. 

They not only thrive hero, but they can be made a very profltabJe crop. ♦ * ♦ 
Tame hay m always salable. The current prices are juoie uniform than with 
corn. Tame grasses ill thrive and ought to be thoroughly tried. 

Twenty-six plats were sown with forage plants, mostly clovers, 
alfalfa, vetch<*s, peas, lupines, and other legiiniinosfle, but included 
millo maize, Kaffir corn, and several kinds of millet. Of the legumi- 
nosae tried this season, the best for hay and pasture w^ere— 

Alfalfa, red (lover, (‘ow iieas, hairy vetches, spring vetches, alstke, sweet 
clover, and Japan clover Those of less value, hut which might still be profita¬ 
bly exiierimented with, are spurrev, serradella, sanfoiii, white clover, and burr 
clover The lupines are imt worth planting. It is a fact of some imiiortance 
that the staple pastuie plants (red clovei, cow-jieas, and alfalfa) of the East, 
South, and West all do widl her(\ AVlilch of them is the best must be determined 
by future obseiw atioiis. IVarl millet {Penn mi am spicalum Benth ) promises 
to be quite a valuable fodder plant for Nebraska (^onimon ndl!et makes a very 
rich hay wdien cut in proiier season, but if the is allowed to iltxm there is 
some dangei in f(*eding it to stock. Millet is a crop that we <*aii highly recom¬ 
mend to Nebraska farmers. „ 

Corn (pp. 4()-r)l).—Here are given the results of a single season’s 
tests of twenty-two \arioties of field corn, twelve of sw’eet-eorn, and 
eleven of pop-corn, wuth descriptive notes on some of the varieties. 

The following varietl(*s of corn ga^e the most satisfactory w^sults, (*ominenolng 
wdth the best Kileys Favoiite Snow-flake, (rolden Beaut.v, Mammoth (’ubaii, 
Profit, Eaily (.'allfornia, White Giant Normandy, and lII<kor.> King, among the 
dent corns; Thorough bred AVlnte Flint and Mandun Indian, among the flints. 

Oats (p. 52).—Notes on nineteen varieties of oats. 

Wfiait (pp. r)2, 5;i),—Nine larieties of wheat were sown, but, owing 
to too thick sowung, rint, and dr\ wc^ather, failed lo ripen grain. 

Potatoes (pp. 53-57).—One hundred and seventy-six varieties were 
planted in rows 33 feet long, with hills 1 foot apart. A single eye 
was put in each hill, and onlj^ one variety was put in each row. The 
record of observations for each a ariety is given in tabular form. 

Peas (pp, 57, 58).—Here is given a tabular record of one season’s 
tests of twenty-two varieties of i>eaa. In these tests the best early 
peas w’ere Cleveland’s Alaska, Maud S., and Cleveland’s Bural New 
Yorker. The best continuous bearer was the Dwarf Sugar. Vick’s 
King of the Dwarfs w^as the best dwarf pea tried, being a very good 
continuous bearer. Carter’s Premium Gem, American Wonder, Cuh 
verw^ll's Telegraph, Rural New' Yorker, Quality, and Pride of the 
Market were good Ix^rers, intermediate in season. 

Vui^mhers (pp, 58, 50).—Notes are given on eleven varieties. 

Bostw Pickle, Early Forcing, Early Green Cluster, and Early 
* are small and are suitable for pickling. The Perfect White Stplnedr Improved 
^ Spiiied, Niebors Medium ^re^n, and White Patch tm IdW eilthblf 

for A4 The 

m mm 
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Tomttoes (pp. 59-61).—^Tosts of fifteen varieties are reported. 
The results are briefly sutnniarized as follows: 

Barlleftt, Kly's King of the Earlies, best early, IMv'irf (’hamploii; early pro¬ 
lific, Ferry’s Optiums, Large Kound lellow * good late, Mayflower, Queen, Acnie, 
Trophy; best late, Mikado. 

Pep pen (pp. 61,62).—Tests of h^vod varieties are reported. 

* BeeU (p. 62).—Tests of fouHeen varieties are reported. The 
largest yields wei^ with Viliuoriirs Sugar, Red (ilobe Mangel, and 
Early Flat Bassans. 

Toha<c() (pp. 62. 6J’)).—Of the three kinds tested this season, Wd- 
soii’s Prolific gave the test results. 

Onions (p. 68).—Tests of ten varieties are I'eported. The largest 
yields were with Red Bassans, Dainer's Yellow (jlobe, and Marzajola. 

Carrots (p. 6)8).—Tests of mx varieties are reported. Long Cas- 
saby and Long White Belgian Oreat Top gave largest yields. 

MisrelIa}keoHs plants (p, 64).—Under this head tests of a few vaiie- 
ties of parsle 3 % cotton, egg-|)lants, and other vegetables are rejiorted. 

Ohserrations on soil lent pet atur( s (pp. 6»>-79).—This is a tabular 
record from Ma\ to No\eiuter, 1<SH8, inclusi\e, of observations with 
7 of Green's soil therinoineters at depths of from 1 to 86 inches. 

Rain-gaaqes (pp. 80-84).—Siv rain-gauges were placed in different 
parts of the farm, on high and low ground, in o])en fields and in 
woods. The observations, recorded m tables, were made from July 
6 to November 16, 1888. 

Mkteorologicai. Report ior 1888, I). B. Brace, Prr. I)., and F. F, 
Almy (pp. 85-08).—This is a tabulated record for each month of 
1888. The obsc'rvations included temperature, humidity, precipita¬ 
tion, and direction and \el(Knt\" of wind. 

BULLETINS Nos. 7, S 1), 10, JUNE, 1880 

Original in>ehiigati<)ns of ciTOiE diseases in Nebraska, 1886- 
89, F. S. Billings (pp, 267), (illustrated). 

Routhem catfle-plagiw and yellow fener (pp. 3-162). Part I: 
Nomenclatnre; definition; geographUal distvibaiion; hUfota/ (pp, 8- 
21).—The author proposes the name Southern cattle-plague of the 
United State.sin place of “ murrain,” splenic fever,” ‘‘ Texas 
fever,” Southern fever,” or Spanisli fever,'’ as this disease has teen 
variously denominated. The disease is defined as an extra-organ- 
ismul-iiifectious-septica^mia.” It is asserted that so far as known this 
cattle-plague is peculiarly an American disease which originates in 
thoise parts of our Southern States bordering upon the Gulf of Mexico 
aud the Southern Atlantic Ocean* Though it is not positively known 
to exifet in Europe, Asia, or Africa, the author is inclined to believe 
this plague, or a* near relative, has iJeen describeti t>y Prof. S. 

as existing in Italy* It occurs in the United States in the 
latitudes, aud under almosti ii not the same climatic and 
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t«lluric conditions aS does the yellow fever in man, to which in manjn 
ways it beai*s a clo^e resemblance- The history of the disease i» given 
for the most part by means of extracts from the reports of the United 
Stotes Department of Agriculture. 

Part //; Etiology (pp. '22-120).—^Under this head the author gives 
at considerable length liis views of the (‘aiises of the disease, espe* 
cially in connection vith observations made during outbreaks at" 
Tekamah and Ro<*a, Nebraska. In his opmion the disease is spreM 
among Northern cattle by tl)e pollution of trails and pastures with 
the excreta of diseas(Hl Son them cattle, principally from Texas. 

The period of incubatirm in the Southern cattle-plague is given as 
“ (X'rtainly under tifbHui days."' From ten instances in which the 
dates are given, 55 to 58 da>s is found to be the average time between 
the arrival of Texas eaKle and the ojitbreak of disease among North¬ 
ern slock. 

The author claims to liave found the germ of the Southern cattle- 
plague in the blood, gall, urine, liver, spleen, and kidneys of every 
diseased annual on which he made an autopsy. The germ was culti¬ 
vated in an absolnt(‘ly pure form in artificial media. The same germ 
was found in tlui tissiu^s and organs of gophers, or ground-sciuirrels, 
inoculated uitli sucli cultivations, as well as in the tissues of mttle 
inoculated with pure <*ultures. It is described as ovoid in form (with 
a longitudinal diameter about t\\ice that of the transverse'), motile in 
culture media, and in length about oue-sixlh tlie transverse diameter 
of a red bloo<l cell, 

A close resemblance between the germ of the Southern caitle-plagiie 
and that of yellow fever in man is asserted by the author after an 
examination of tissues from s<.n'eral cases of yellow fever. 

Pari III: Nature of the honthait <attle^plague ami ydlow feuer 
(pp. 127402). -The similarity of these two diseases in their local 
origin and lesion'^ and in the morphology of their inicro-organismal 
causes is dwelt ujioii. For the prevention of the Southern cattle- 
plague the author advises that Southern cattle should not be allowed 
to be imjiorted into or tran‘*'ported over a Northern State between 
March and November of each year. As this is the season w'heu it is 
most profitable to feed thes(‘ cattle, they may be admitted by requiring 
that Southern cattle be quarantined at some given point outside of 
the most northern limit where the disease exists, for a period, to be 
determined by exjx'rimeut, which will insiu'e their freedom from aU 
disease-producing elements. Thirty days are thought to be a sufficient 
period for this quarantine. The quarantine station should be main¬ 
tained by the National Oovernment, and might also serve as a place 
for research. In permanently infected regions the author is quite sum 
fhit the disease can be prevented by inoculation. 

Th^ corn stalk duCMse m cattle (pp- 105-210)*-r-Various 
dMprniug^ the ^origin of this disease tm mA the 

gives, m aiad . 
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tllose of Professor Burrill, of the University of Illinois, on the cause of 
m obscure disease in corn. The conclusion is reached that the disease 
Imtli in the corn stalk and in the animals ’which have fed on them is 
caused by “ a micro-or^anisiu Udonginf^ to the class of ovoid-belted 
germs, to wl)ich variety of disetiMN also l)elong the swine-plague, 
Southern cattle-plague, wild seuche, hen cholera, and yellow^ fever in 
man.’' Metliods of j)revention ba^ed on this theory an* also given. 

It should be remembered, however, that veterinarians generally have 
been inclined to attribute the disease to the inecluinical action of the 
corn stalks on the alimentary canal. Further investigations are 
needed to settle this matter definitely. 

The HO-ialhnl hydrophobia la laltle (pjl —While unable 

to define this disease, the aiitlior states that he has succeeded in culti¬ 
vating oiu* germ from se\eral outbreaks, and prcKluced apparently 
the same disease by inoculating healthy animals with pure cultures 
obtained from the (*attle (ilioufrh not in cattle)," and has “again 
derived pure cultures from each animal and found the same micro¬ 
organisms in tlie tissues of th(*s<* animals.'’ 

This germ is described as belted, tw ice as long as the germ of South¬ 
ern cattle-])lague and much nariow^er. It is navicular in shape, the 
pole ends beiiur de(‘idedly pointed and not round, but longer than 
wide. The uncolored sfibstaiu'e oc<‘uj)ies tw’o-thirds of the body when 
the germ seems to liavi* arrived at full develojirnent. On agar-agar 
it grows as a yellow ish gray (dirty yellow ), dryish, non-lustrous coat¬ 
ing, A\liich as it become*^ aged is very friable. It does not fluidify 
gelatine. It was found very ditti(‘ult to keep the organisms alive in 
artificial media, and then only for a few geiu'ratioiis. 

Investigations of outbreaks of this diseasi* at (h*ete and Dorchester, 
Nebraska, are reported, including autopsies of diseased animals. The 
symptoms were found to correspond \ery nearly with those given by 
standard (ierman authors as the indications of rabies in cattle, and 
the disease siHuns in some way to la* connected with the presimce of 
dogs which are asscTted to be “ mad.’' As a preventive measure the 
author recommends a strict dog licensi* system, wdth a relatively high 
lee for females. 

ContagiouH mfmnmaiion of ihe rornea in eaffh (pp. 247-2.V2).— 
Ihis includes a description of the clinical phenomena and patholog- 
klil lasions of this disease. In 1888 quite exhuisive outbreaks occurred 
hi Nebraska, at Kearney and Gibbon, and near Lincoln. The disease 
fitst manifests itself by the discharge of a thin, clear, watery fluid 
£lDm the conjunctival sac. The eyelids are partly closed and some¬ 
what swollen, though the animal can open them easily enough when < 
alartled. The discharge rapidly increases in quantity, the conjunc- 
i&^ becoming more and more swollen until, in severe^^^cases, the 
figorgament of the vessels becomes so intense that its general color is, 

]i^ copper-xfd. In many severe cases the discharge 

attifhala do not efeow mueh rise in tempera- 
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tux«. Their headt> are depressed, Ihe ears betctming pendulent. 'IlMf 
refuse to eat, and rapidly emaciate, while the yield of milk lesaetMi 
materially. At the end of a few days a yellowish spot is seen at <» 
near the center of the eye and mimerous delicate blood vessels taking 
their coiirse from near this spot m a serpentine manner toward the 
sclerotic edges of the i-ornca. In many cases absct'sses form, rupture, 
and discharge their conUmts. 

Four colored drawings of the apiiearance of the eye at various 
stages are given. 

The inference would be that from the si'vere inflammation the 
internal portions of the eye would bi'coine diseased. However, it 
is stated that aside from ten oedematous condition of the iris the 
internal portions of the eye remain absolutely normal. 

In stained sections of (he diseased cornea a short, thin bacillus, 
with round ends, nas observed, in which was eillier a clear center or 
a spore. Such an organism, the author says, may represent two 
organisms with a spoi*e in each, or it may have a belted ajipearance. 

Unsuccessful attemjits to transmit this disease from diseased to 
healthy cattle are described. , ‘ 

The treatment advised is to keep the animals in a dark place, with 
cloths constantly hanging over their eyes kept wet with cold water. 
To prevent the extension of the malady complete isolation of the 
diseased from the healthy animals is recommended. 

A singvlar disease in the ertemal sexacd organs of cows (pp. 
253-255).—In August, 1888, cattle owners near Shickley, Nebraska, 
were alarmed by the appearance of a strange disea<-i* in a herd of 
two hundred and ninety-throe cattle, two-thirds of w'hich were cow* 
and heifers. The di.seasc was confined to the females of the herd. 
It commenced with tumefaction of the fleshy parts of tlie vulva; 
then small, hard nodules w'ould develop, which at first were sharply 
circurnscribeil, but eventually coalesced. These nodules soon pre¬ 
sented a broken surfare which liccame red and granulons like proud 
fleidi, until the whole vulva would Ix'come complicated in this way, 
with islands of intact skin in places. The malady did not seem to 
be necessarily fatal, and many cases of healing were reported. ThO 
healing, however, was accompanied by the extensive formation of 
cicatricial tissue, which led to a deforming retraction of the parta. 
In many cases the urethra liecame involved and completely closed, «0 
'that the aninial died in intense agony from retention of the urine 
and the resulting renal and constitutional complications. The pri¬ 
mary origin of the disease is buried in oliscurity. Its outbreak Ih 
this herd was reported to be due to an old white cow which was sidd 
to lupi lieen similarly afflicted during four years. 

' I 4^t sMm subsequently diseorered that a considerable outbreak hid 
nMt Kearney, Nriiraskt, in the winter of 1883. At tlnA 
'' iriso.gffetsted, llw disenrio alMhtt dbi 
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From H Mr. Rogers, of Gibbon, it was learned that the disease 
could be cured by treatiueul with pure carbolic acid. Saturate the 
din^ased parts and some of the surrounding tissues with the acid. 
The severe slouffliiiig A\hi(h follo\^s a\i 11 result in a rapid recovery. 

NEVADA. 

Nevada Agrricultural Experiment Station. 

nt of Situda Stuti I onftsttji 

Jjixation Ueiio Dhodoi 8 A Jones Ph 1) 

HrLLET1\ \0 r» JUNE 1880 

-Mktkoroi()< u( i?ri*oin roa Atru, Mai, am) Jr^K, 1881), W, S. 
Dc\ol, B Agr. (pj). 1-14) — This contains iioU^s on the principal 
featuies of (lie weathei for (he <]uarter,’' under the topics atniosjiheric 
pressiiie, teiupeiature of the air, dew point and relative humidity, 
precipitation, w ind, frost, and imscellaneous. Tabular recoids of the 
observations aie also given. 

NEW II\MP8irrRE. 

New Hampshire Ag^ricultural Experiment Station. 

lUpatimfHi oj \(tf }f(nnp\lin( < olk(/< oj and th< Mahanu Ait^ 

L(H<itioii inuioMi l)u<Mtoi (n II \Mnt<luM H 8 

m lirr/riN No m\u(U 1 ihso 

F^R^nz^Rs vnd uRniiziNo wviirivis, G 11 WimcHhR, B. S. 
(pp. JJ-18) —This IS devoted to explanations of the nature, composi¬ 
tion. and values of fertilizeis and fertilizing materials. As a reason 
for the publication of the bulletin, it is stated that probably 80 per 
cent of all iiupnnes addressed to the station relate either to the use 
of feitilizeis or to stock fec^ding 

HTTLLKriN No G VPItlL, 1881) 

FxPERlMlNlb WIIH FhRniJZLRS, (i. II. Wlim HER, B. S. (pp. 3- 
32),—This contains explanations of the usc*s of fertilizers and ac¬ 
counts of experiments with various kinds. 

f^se of fatm Under this head )-> given an account of an 

exjpenment on diflerent rnethcxls of application of barn-yard ma¬ 
nures. Six <*ords of manure were used on each of the 3 acres of land 
taken for this experiment. On one acre the manure was plowed 
unjdei* in the fall; on another it was spread on the surfac^e in the fall, 
ai^i on the third it was spread on tlie surface in the spring. The 
lajrgC8t yield was with the second method and the smallest with the ^ 
tliW. 

fertilizer .—As regards these, tlie director stites that— 

ItXik own eri^rlence and t&at of famiera in varloua parts of the State have 

that mwe economical results may be obtaSued 
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by tUo purohane of omle fertiliKlng materials, waste products and claemkaiii 
than by the use of tlie many f»repared j?oods that are bought. The reHtilta 
from the use of all fertilizer'^ are more striking on the hill farms on soils of low 
mtvnil caparity for j^roductlon than they are on the river lands which produce 
larger natural crops 

Soil tentn on the Station farm. —These were conducted on twenty- 
four plats during four years (1885-88) to find a ‘‘ration” suited to 
plants grown on the soil of the experinionts. The fertilizing mate¬ 
rials were selected so as to give the same number of dollars’ w^orth ($8 
per acre) on all the plats, regardless of composition. Materials con¬ 
taining nitrogen, phosphoric acid, and potash were used singly and in 
combination on c^)rn, oats, and grass in a three years’ rotation. 
Details are given in tabular form. In general the results indicate 
that i)otasli led in effectiveness, with phosphoric acid second and 
nitrogen last. Similar and even more marked resiilts have been 
obtained from experiments in this line in other jiarls of the State. 

A part of the experiment is devoted to a comj)aris#ii of nitrogen 
in the different forms of iiitrie acid, ammonia, and organic nitrogen 
in nitrate of soda, sulphate of ammonia, and dried blood. “There 
seems to be voi’V little choi(*e between the three forms of nitrogen 
used, but it does not appear in this case that nitrogen increased the 
crop.” 

Fann nafnaien es. ariifdal fejti/iter^s. —This tells of an experiment 
to obtain light u])on the question, “ (^an chenjj(‘Hl fertilizers compete 
with farm manures < ” It was condiu*ted on 2 a(Tes of land adjoining 
that of the jireviously described experiment. On one acre fanu 
manure was used and on the other a mixture of dissolved bone-blacky 
muriate of potash, and sulphate of ammonia. In 1885 and 1886 porn 
was gro\\n on both acres; in 1887, oats; and in 1888, grass. Tables 
show amounts and cost of fertilizers ami amount and value of crops* 
Comparison'^ are made between the amounts of potash, phosphoric 
acid, and nitrogen su{)plied by the soil to crops on immanured i)lats^ 
applied in fertilizers and removed by crops. On the assumptwHi, 
that no nitrogen was taken from the air by the soil or by the plants, 
an assumption to which later research is opjKised, there is still, accordr 
ing to these estimates, an excess of nitrogen in farm manures in 
comparison wdth the potash and phosphoi ie acid. 

Effect of fertilizers on vegetation ,—^Though both of the acres men¬ 
tioned above were seeded and treated in the same way, througlioa^ 
the season there w as an abundaiice of clover on the acre where com¬ 
mercial fertilizers were used and a marked absence of clover 
the barn-yard manure wa-» used. In another field where nothing Iwit 
csommereial fertilizers had been used for five years and where 
^ of the field was dressed with a mixture unusually rich in potash, 
aam^ difference has been plainly observed for two ye4irs. The 
\ |ai;iperimeTjts show even more plainly that the amount of clover 

per cent of potash in the fertiliser, A table is giliil 
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in whidi the per cent of nitrogen, phosphoric acid, and potash in the 
fertilizers and the lelative per cent of herdVgrass, clover, and red- 
top in the hay are stated for each plat. The following illustrations 
arc taken from this table: 


Composition of fertilizer 


Nitrogen 

Phoftphorioacid 

Potash 

Per cent 

iV) reui 

Pn fdit 

8 

13 

2 

0 


2(» 5 


2 

8 



50 

a 

(» 

0 

2 5 

5 75 

35 


Relative amounts of hay 


Clover 

Herd h graws 

Redtoj) 

Pft a )it 

/Vi rent 

Pn cent 

0 


HO 

55 

40 

5 

:i5 

GO 

5 

40 

V> 

5 

0 

15 

85 

H5 

GO 

5 


rcMills aiv Miiiilar to tho^o ol)(aiiK»(I in the well-known ex¬ 
periments of Ltn^es and (tilbert in England. The dev(‘lopineiil of 
clover A\here mineral fertilizers, especially tho-^e containing potash, 
were used, coupled with the fact, which may be regarded as pretty 
well established, tliat leguminous plants obtain nitrogen from the air, 
makes the use of such fertilizers a very important matter in regions 
like this. 

The bulletin also contains a number of formulas for mixtures of 
dissolved bone-black, muriate of potash, and sulphate of ammonia, 
which hav'e been tested and found veil adapted to soils in New Hamp¬ 
shire. It should, however, Ik^ remembered that the results of hun¬ 
dreds of experiments show that such formulas should he used with 
great caution, since the needs of particular soils a ary greatly. 

Practical coaclufsions, —The following are among the practical 
inferences clraAvn from the experiments reported in this bulletin: 

(1) So far as results have been obtained we are justified in saying 
that chemicals rightly proportioiunl can 1)(‘ used as a complete sub¬ 
stitute for farm-yard manure; that they will ])roduce as great a 
value of crop, dollar for dollar, as manure; and that they improA’^e 
the quality of the hay by increasing the cIoaxt, and, indirectly, the 
supply of available nitrogen. 

(2) Farmers are advised to buy dissoh^ed bone-black, containing 
16 per cent of soluble phosphoric acid; muriate of potash, containing 
50 per cent of actual potash; and sulphate of ammonia, containing 20 
per Cent of nitrogen; and from these crude materials to mix such 
combinations as are best suited to the soil and crops under cultivation. 

(8) EAwy farmer can experiment for himself if he buys his def- 
cimt plant food in these separate substances for he is at liberty to 
mis them in any proportion that he pleases, and iu time would be 
-possible for each farmer to supply those elements which the soil most 
tieeds, and to withliold those not specially required. 
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BULI.ET1N No. 7, MAY, j8«9. 


Test of daiuy ArPARATtis^ (}. H. Whitcher, B. H. (pp. JW<5).-— 
This contain^ an account of tests made at the Station during a 
farmers’ institute, held Januaiy 8, {), and 10, 1889, and conducted by 
a committee of three per-sons agnsnl iii)on by officers of the (Iranite 
State Dairymen’s Association, State Board of Agriculture, and the 
Experiment Station, Tlie apparatus, milk, and chemical and other 
work 'were furnished by the Station. 

( 1 ) (^ornj)(iHttin( test of fuu diffHod of netting mdlk for 

warn raining,—T\\^ efficiency of each system was measured by the 
peTwntage of the fat in the milk which was recovered in the butter. 
A test was made with 150 pounds of milk set by each system, 75 
pounds in the morning and 75 at night, (’hemicnl analys^^s were 
made from samples of milk before setting, skim-milk, buttermilk, 
and butter fur each system. The relali^e merits of the butter made 
by the diffeinuit systems were also te'^ted by a eommit/(*e of experts. 
The bulletin contains a full account of the tc^sts and of the systems 
tried and comparati\e statiunents of the results obtained. 

(2) Tent of thm diaiun. —The details are reported i if tabular form, 
and the results as gneii show that there is practically uo difference 
in the efficiency of these three (*huriis,*’ though tliey differ sornewdiat 
as regards eas' of handling and cleaning. 

(3) Battel —Samples of butter fi*om fourteen creameries 

and eleven ])ritate daiides were exhibited. An expert taster selected 
fnnu each class the samples which wer<‘ first, second, and third best. 
A descrijition is given of the methods used in making the butters 
W’hich recened the awards, and the results of chemical analyses of 
fifteen samples of creamery Imtter and fi\e of dairy butter are also 
stated, including the per cent of fat, Avater, eastun, and salt, and the 
volatile fat acids. A comparison of the results of these analyses 
with the opinions of the expert taster indicates that something more 
than chemical analysis is reepdred to determine the marketable quali¬ 
ties of butter. 

NEW JERSEY. 

New Jersey State and Agricultural College Experiment Stations. 

lAX'atkui. New BrnuKwI<*k. lUrector, Merrill B. Gates 


nt^LLKTlN No. 52, MAIlCUl 20, 1889, 


ThIe worst AMiEos OF Nbw Jersey, B. D. IIalstbd, D. (pp. 
2-15).—^This contains a plan for the investigation of the weeds of 
the State in co-operation with fanners, orchardisis, nurserymen, flori¬ 
culturists, and gardeners. The effort will be made to obtain a full 
list 6f the native and imporied weeds, arrange them in the order of 
^ , hfrfinfnljfi», study the peoniikrities of mk kind, imd 
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comparative viciousness of weeds, a scale of twenty points has been 
constructed, with five grades under each point, making a total of one 
hundred ns the maximum for the worst weed. Tlie i)oints and 
methods of gi'ading may be briefly illustrated as follows: 

(1) Recog'ttifion of the —^The seed of quack grass is distin¬ 

guished with gi'eat difficulty and is theivfore put in grade 5, while 
that of sorrel, being less difficult to distinguish, is put in grade 3. 

(2) Seporntlon of the f^eed ,—The seed of dandelion being quite 
difficult to separate from desirable seed, is graded as 1, while that of 

" purslane can be easily separated and is hence put in grade 1. 

(3) Re<o(/oifiorf of the treed ptavt ,—Weed plants vary greatly, 
especially to the (*haraeteristics which distinguish them from use¬ 
ful plants. Canada thistle, which is graded 4, is much less easily 
recognized than tlie dandelion, vhich is put in grade 1. 

(4) Pre^^ahnue .—The scarcity or abundance of a particular variety 
of weenl in a giv(*n locality largely determines the amount of damage 
which it does. In tliis respect, for example, Canada thistle is a worse 
weed in some localities than dandelion. 

The other points in the scale are as follows: 

(5) AhUHtj to voh the fioU: ((>) Seed - prod ftri nr/ eapaeity; (7) T)h- 
hfmlnatinq /H>n\r; (8) VitaJify of the need; (9) Longevity of the 
plant: (10) Root and stem /ivtt/yagation; (11) Poinonoun or other 
ohho,rii)t(H ijtfalities: (12) Forage ratue; (13) ReHtstance to methodfi 
of era (Heat ion; (14) AggreHtsirencHs; (15) Tlnvhoringinjarioitsfangi: 
(10) Ilarhorini/ injarioas insetts; (17) Relation to soil; (18) Rela- 
Hon to elimate; (19 and 20) MisteJlaneotts. 

The result of marking ueeds according to this scale is illustrated 
in a table for eight different kinds of weeds, (^anada thistle rales 
74 in badness, ox-eye daisy 04, quack grass 54, narrow plantain 43, 
sorrel 38, and toad-flax (butter and eggs) 31. This method of mark¬ 
ing is, of course*, subject to revision and must be varied considerably 
for different localities. 

The bulletin also contains a set of questions with reference to 
weeds, addressed to fanners and gardeners for the purpose of secur¬ 
ing information which may lead to the establishment of principles 
for cleaner culture in future and to legislation against weeds. 

RTTLLKTLN No. 5:^. MARCH 20, 18S9. 

Prices of ntthooen, rnospaoRK^ acid, and potasic, G. H. Cook, 
LL* D. (pp. 2,3).—This contains the schedule of trade values adopted 
by several experiment stations for 1889 and explanations of the prac¬ 
tical use of these values. 

BULLEmN No. 54, MARCH 27, 1889. 

JPSDTASH Aft A FERTH-iZER, E, B. VoORItEES, M. A. (pp. 2-^11).— 
with fertUiaers have been an important feature 
wdrh sin^ ite estaMiahixient in 1880.*' The main 
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object has been to test the wants of different soils in regard to nitrO-* 
gen^ phosphoric acid, and potash. The results, some of which have 
been very valuable, have been published in the annual reports of the 
Station. This bulletin is important as a summary of the results of 
co^oj^erative work by the Station and fanners under its direction in 
different jiarls of the State during nine years. Its objects are 
‘‘firstly, to siunmanze the results of the Stations experiments, to 
present the experience of individual farmers, and to give the conclu¬ 
sions reached by the Station in regard to the use of potash; and, sec¬ 
ondly, to in<li(*ate lines of experiment with this material capable of 
being (‘Uiried out b\ the farmers theniselv^es/’ Five experiments here 
reported aie essentiallv soil tests imohing the use of nitrate of soda, 
siijierphosphate and niunate of potash, singl>, two by two, and all 
three togetlier. Plaster, kainit, and hue barn-yard manure were also 
used, and for sorghum other leitilizers and combinations were added. 

Coffi .—Experiments by Messrs. Thompson and J. Vocjjrhees for five 
years on all parts of their farms confirm the cousei\ative conclusions 
reached in 1882 and 188J1, that while all the fertilizing elements are 
effective, potash is by far the most profitable for corii.^ TJie experi¬ 
ence of Mr. Thompson also indicates that kainit is more economical 
than muriate of potash. 

t:iorqhun) —The follo\Mng is a summary of results of experiments 
on sod ground in difierent parts of the college farm from 1881 to 1885, 
inclusne, republished from the annual report of the Station for 1885: 
Yield of sotqhum —(1) Without exc-eption, muriate of potash has 
increased the weight of the crop. (2) This increase has annually 
exceeded tJiat caused h\ pliosphoru acid and nitiogen, used singly 
and m (ombinatiou, and, with one exceplum that caused hv a conilii- 
nation of phosphoric acid and potash, (ii) With two cxcejitions, this 
increase has exc^eecled that c‘auseci by nitrogen and potash, by nitro¬ 
gen, phosphoric acid, and potash, and by 20 tons per acre of barn- 
y’^ard manure. Yield of Without exception, muriate of pot¬ 

ash has increased the total ^leld of sugar per acre, and this increase 
in every case exceeded c*onibiiiations of nitrxigen and phosphoric acid, 
or of nitrogcm, phosphoric, acid, and potash, and, with a single excep¬ 
tion, combinations of phosjihoi ic acid and potash. 

The results secured from smiilai experimeuts on sorghum at Rio Grande, 
C'ape May County, during 1885, 1886, and 1887, cjorroborate the above state¬ 
ments m neaily every pnrtieuhu, and admit of the conclusion that potash is the 
etffnetit whuh erats tin nwHt rnaikcd upon thi yixh! of soiphum. 

Sweet potatoes .—An experiment with fertilizers on crops in a four 
years’ rotation, begun in 1882 by Mr. A. P. Arnold, has shown the 
feivorable effect of potash on sweet potatoes, as indicated by the crop 
of 1888, and its effect in improving the crop-producing power of Ihe 
«oil, as indicated by the second crop of sweet potatoes in 1887. The 
fcWiJ of tiua fatm is a very mMy loani, easily tilled, res|>^Msive W 
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amall fruits. Commercial fertilizers are recognized as necessities 
and are used as freely as good management will warrant.” At the 
close of the first rotation, the following conclusions were reached: 

(1) Potash used alone grcatlj' incivased the profits. In this case 
the net value of increase was equal to 180 per cent on the cost of the 
muriate of potash u^ed. 

(2) Potash in comhiimtion with nitrogen and phosphoric acid, 
respectively, was also j)rofitable, while the combination of nitrogen, 
phosphoiic acid, and jmtasli, though it required the largest invest¬ 
ment, yielded llie largest profit—^namely, 110 i)er cent on the market 
value of the complete jiotato manure ukhI. 

In 1887 tln‘ improvement in the value of the sweet potato crop, 
due to the continued use of potash, \aried from 8 to 107 j)er cent in 
the dilFcuvnl jdats. In th(‘ cases where potash w'as excluded, the 
deerea'-e in the value of the second potato crop was serious, ranging 
from to per cent.’' Muriate of potash caused an improvement 
of tir> j>er cent in the ci-op-jiroducnig ])oAV(‘r of the jdat on which it 
was used, as well as a huge increase^ in the net \alue of the crops 
produced, so that the in(*rcas<* in the <*ro]>-pro(liicing iiow^er of the 
land was gained willioiit sacrifice of an\ kind. 

(tihitvl of \( w Jet y in Hu i(S( of pofuhh. — 

Questions relating to the (puintity. (jualit^, and form of ])otash used 
and to the results obtained wfitb tins fertilizer were sent to a few 
farmers in each county of the State. Answers were received from 
twenty-three iarmers, representing ten counties; of these, seNenteen, 
representing nine counties, reported tin* proiitable and continued use 
of eitlier muriate of jiotasli, kainit, or unleached wood ashes. Twelve 
Iarmers, representing eight counties, fa\ore(l the use of muriate of 
potash, while five, haxiiig used botli muriate and kainit, w^ere satis¬ 
fied that kainit gave the large‘-t returns for tlie mont‘v invested. 
While these results are only to be accepted for the farms and crops 
represented, they indicate a general lack of potash in the soils of 
the State and show the importance of soil tests by the farmers them¬ 
selves. The Station intends to iierforin experiments during the 
present season to further test the effect of potash as muriate and as 
kainit upon com and jxitatoes. As kainit contains from *^0 to 40 
per cent of <*ommon salt it is very desirable to determine what pro¬ 
portion of its good effects may Ik‘ due to that substance. In the 
present year, therefore, common salt will be used on one plat. 

Directions are given for experiments by farmers who may desire 
to test the needs of their soils and crops without farther aid from the 
Station. It is believetl tlmt a plan which includes the study of a 
single kind of plant food with simple directions will encourage those 
individual experiments by farmers whidx are so necessary an adjunct 
to experiment station work. When the method of work in studying 
fertilisation is well understood plats may be added for the 
of the other elementa~phosphorlc acid and nitrogen.” 
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BULLKTIN Nq. MAttOH 28, 1881), 

E*ITOM01XK51(\\L 8lH)f;K8Tl()N8 AND INQI^TRIKS, J, H. SmITH fpp- % 
8).— Th\i^ exi>lains to fanners how they can help the Station by 
** giving the results of their experience, by aiding in the experiments, 
and by giving opportunities for making them.’' Directions are given 
for preserving, packing, and semling specimens to the Station. It is 
stated to be tlie intention of the Station to study thoroughly each year 
the insects affecting some particular crop. In 1888, cabbages re- 
oei%^ed most attention; for ISHO, cranherricr* have lieen selected.” 
Cranberry grow(n*s are urged to assist in these investigations, 

SrKl'lAL BUrJ.ETlN i\ AUKIL 8, 18S0. 

Pollen as affected «v k\in, B. D. Halsted. S(. D. (pp. 2-4),— 
This is a brief outline of projio^ed experiments to study the relation 
betwwn Avet weather at the time of the How(»nng of fruit-trees and 
plants and the seating and maturing of fruit. It is aiapecially ad¬ 
dressed to fruit growers, aaIio are urged to co-operate with the Station 
in making tests along this line. 

SVKinAL BriJ.ETIN 1>, AintlL 0, 1880. 

* 

Mf.moranda aboi t caANBKKin INSECTS, B, Smith (pp. 8-7).— 
This contains brief notes on the vine worm or fire Avorm {lihopohote 
{AnHnjlopera) rafdnhfta. Pack.), glistening cranberry moth {Tetvn 
oxycoccana, Pack.K berry worm, or fruit Avorm {A<rob(ffiis interinii^ 
Ki^v), cranlKwry tip-worm {(\nhlomynt sp. red-striped cranl)erry 
worm (Torfririd sp.and the n’anlH'rry span-worm (([t/mtifophora 
pamjdnaria^ (}n,), Avith a vecjiiest to ci*anl>erry groAA’crs to send to Jhe 
Station information regarding theve and other insects damaging the 
cranberry crop, which aauII Ik' of use in the ^i)ecial investigation of 
these inK‘cts, to lie made bv the Station during 1880, 

8PE('1AL IiriJ.KTIN E, APUIL IB, ISSO. 

OrSTBR INTORKHTS OF NeAA" JeRSKY, Jl Lit S NeLSON, PiI. D. (pp. 
&-40).—This is a reprint of the report of the biologist of the Station^ 
included in the anmial report of the Station for 1888, a digest of 
which w^as published in Ex[K»riment Station Bulletin No. 2 of this 
Office. 

NEW YOKK. 

Cornell University Agricultural Experiment Station. 

DcDaitment of VorneU ( niver^ity. 

Lwatioii, Ithaca. l>!rec*tor, laanc V, Kol»ert«, M. Agi\ 

B14J.ETIN No. 5, APRIL, 1881), 

' 0» TlW ritlHH’t’TION OF I-BAN MBAT IN MATURE ANiaUlit, I. Bf< 

6^).--Tlie FXperiixffiBit tEpoHiedi in mrtl# 
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lAlmpigs it is possible to increase either relatively or absolutely the 
of lean meat or muscle in mature animals. Two grade York- 
sows, three and four years old, r(\sj>octively, and one the mother 
of the other, were used. Both Were in very thin fle^h and apparently 
in the same condition. The older one wa*^ slaughtered and the 
amount of fat and lean in the (*ar<*nss asstnned to represent the pro¬ 
portions in the other pig when feeding began. A ration of corn, 
cdtton-seed meal, and wheat bran, with an average nutritive ratio of 
1:5.2 was fed for one hundred and forty-three days, after wdiich the 
pig was slaughtered. On the assam])tion above mentioned, “ the 
tables show a marke<l in(*rease of the nitrogenous matter over the fat 
and a considerable decrease of the water as a i-esult of the feeding. 
The exj)eriinent vas in e\erv sen->v‘ ])reliminarv, and of course the 
data are insufficient to furnish ])o.sitive proof as to the questions 
a.sbed: still, all the indications arc that a mature animal can readily 
be ma<le to in<‘j‘ea‘-e in nius(*le or lean flesh.” 

DoKS heating milk AFITf T TITK Ql VXTITV OR QV VLITV OF Bl^TTER? 

I. P. Roberts, Af. Aor. (jip. 1:3-20).- 

It IS je:eiierally (Mru'eded that tor best results in lmttt»r muKin??, where the milk 
is set 111 deep cans, the milk should he placed in the* cTeamer as nearly as possible 
at the temperature at wlncii it is <lra\Mi from the vow ; there heiiiK a considerable 
hws of fat in skim milk if the milk is allo^^eil to cool to any evtent before belni? 
set Of late there has been considerable controM*rsy as to wliether it is 
advisable und<*r ^ln.^ ccmditions to Munii the milk before settini?, and the limit of 
(eiuperature lieyoud w hlcdi it is not sate to 

Three series of exiierimouts w^re nuule to throw light uiDonthis im¬ 
portant point. Alilk from dersey and Holstein cow^ was set direct 
from the c'ow or cooled to CO®, or cooled and then lied ted to 0:3® or to 
186®. The time of skimming varied from eleven to t^\"enty-four 
hours after setting. 

We may conclude as a result of these lnv(»stij?atloiis, first, that there Is a loss 
of butter when the milk is allowed to cool mucli below the normal heat of the 
cow before being put in the creamer; sevond, that \\hile there may not l>e any 
vefjr great increase of butter when the milk is heated, there is no risk of injuring 
tb0 quality of the butter by in<s>rporutlng an excess of casein even when the 
mlBc is heated as high as 135°. 


lU^LLFTIN No. 0, JUNE, 1880. 


Ojt THE DETERMINATION OF HVOROSCOPK' WATER IN VIR-DRIED FODDERS, 

W. P. Cutter, B. S. (pp. 23-25).—Specimens of hay, bran, and 
cottoli^seed meal were dried each in (1) an open watch-glass, (21 a 


tube in a current of dried air, and (3) a tube in a current of dr^ 
hy^teogen at (a) 97® C. in a water bath, (&) 100® C. in an air bath, 
and (t?) 110® C in an air bath. One portion of each material vran 
drlod in a vacuum, niei^e were thus thirty trials in all. TJiie results 


determinations are tabulated. The conclusions are; 

, the ralm the of loss. 

W Itt Mn aif bath tb loss in a vacuum* 
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(3) The effect of the temperature of 110® }« greater In the tletemluation Oh 
the buy thaw on the bran and cotton seed meal. TJiis seeiuM to indicate etther 
the presents of n greater percentage of easily volatilized constituents in the 
hay, or that the hay gives up its moisture with more ditfleiilty. 

Examinations of products in the current of air passed over hay 
implied that the latter lo^es more by volatilization and oxidation than 
the other materials. 

Drying at 100" in a curreut of hydrogen ai)poars, therefm*e» all things com 
sidertHl, to offer tlic U*ast objection and the nearest aj»proach to a correct 
determination of Ibe bigrosi-opic moisture in fodder. 

♦ 

The determination of NJTROOKN by the AZimiMETRlC TREATMENT 
OF THE SOLVTION REST LTINO J'ROM THE KdELDAIJL DIOESTION, W. P. 

Ctm’LR, B. S. (pp. 2(>, 27).—Experiments were made to test the 
value of the azotometric luetliod, as recommonded by SelKwnlierr, 
for determining^ the ammonia from the Kjeklahl digestion proc5ess. 
A modification of the Knop-Wa|>ner azotometer vas used. The 
averap‘s of the iTsuks obtained by the azotoineter wdieif the solution 
was not neutralized before treatment with hypobromide were nearly 
identical with those liv distillation in the ordinary way. The azoto- 
nietric method lias the advantage of not requirinji so gft*at purity of 
re-agents as the distillation method, but taking into account the time 
and labor, the practical value of the former method is doubt ful. 

Fodders and feedino sn ffs, W. P. Cxtiter, B. S. (pji. 27, 28).-- 
This includes a tabular rec^ord of analvses of fodder corn, wheat bran, 
cotton-seed meal, turnips, and <‘otton-see<l hulls. 

NOKTII CAKOLINA. 

North Carolina Agricultural Experiment Station. ♦ 

Location, llaleigh. l>ire(»tor, II. B. Battle, Ph. D. 

BrLLHTlN No. UU, PPIBUITAUY 12, 1S8P. 

Fertilizer xnalyses (pp. 2-4).—This is a partial list of analyses 
of licensed commercial fertilizers for 1889 and includes reports on 
tiventy-s(»ven different brands. Mention is also made of advance in 
cost of raw material us('<l for manufacturing feii:ilizeis, of material 
for bags, and of freights by w ater. 

Seed examination for planters (p. 4). —This Station is now 
equipped for an examination of seeds with reference to their purity 
and capacity to gerininate, and wdll make seed tests for planters free 
of charge if the samples are properly taken and correctly described- 
A fonn is given for describing samples, with directions for talking 
them. 

BTTLLKPIN No. 02, FKBKTJARr 28, 1889. 

FfRTlLTOR ANALYSES AND THE FERTILIZER CONTROL FOR 1889, Tt B. 

IX (pp. 86-99)^The objects of the hHilimr 
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as conducted by the Station under a State law are stated to be as 

fdlowb: 

To pi’otect tho farmers of the State from fraudiihmt fertilizern by rotiuiriiig 
every maiJiifa<*turer doing basinoHs in the Slate to lake out a iitvnse on eneh 
briind on sale by him; to exenase a general c^introl of the trade by a system of 
luipeetiug all brands legally on sah‘ in tlie State; and by eliemical analysis to 
aM<*ertaiu If their iiualities are inamtained at a giiaranttvd standard. 

The bulletin contains a dijUfcsl of the fertilizer laws now in force in 
North Carolina and a list and tabular record of analyses of seventy- 
five brands, witli explanations of the teebnir*al terms used in the 
tables. Attention is called to the fact that the analysis of a fertilizer 
Inquires much time, skill, and patience. It is stat(‘d that an analysis 
of an ammoniated fertilizer, as made at the Station, requires thiw 
days and the combined work of four trained chemists, besides the 
labor of preparin^r the sample for analysis and the clerical work for 
calculating and recording their results. Of course a number of anal¬ 
yses are made at one time. Aft(*r this work is comjdeted it re(*eives 
the caivful consideration of the director. In all, then, a single sample 
])asscs through tlie bauds of eight j)ersons, each one carefully making 
a re(*ord of his work uhi(*li is filed and preser\ed for future refei'ence. 

lUUJ.KTIX No. dl>t. MAIUUI 27, 1880. 

A rejirint of Jhdletin No. of this Station. 

im.LIOTlN No d.*k .ir\K, ISSO. 

Tests of reeds, O. MrCxirriiY, B. S. (pp. KKi-lll).—This article 
is preceded l)y the following summary: 

Ahniturt of ront( Kfs. — i 1) liitrodnotor,^- Nwessity of a stamlarcl of value for 
seeds—The Kugllsh staudard for grasses and <*lo\e^H—Proposed American ,slan(b 
ardr- Suggestions of helps toward examining seeds for impurities—Method of 
etikailating the (piantity oi secsts in a gram and in an (aim e Lessons tauglit hy 
these exi)eriinents. (2) Kxaininallon and tests of seeds. (.‘0 Tabular resnuif^ 

In the absence of an American standard of purity and vitality the 
English standard was used. | No refereiUT' is made to the standards 
m ill Germany, where the subject has received more attention 
than elsewhere.] lliis Station has undertaken the collection of data 
for American standards. The results of tests of forty-eight varieties 
of clover, grass, and other forage plants are given in tabh^s ac(*oin- 
pamed with descriiitive notes. 

TJfeie following deductloim may be drawn from these exiMudinoTits: 

<1) That grass and clover setnis deteriornle very rapidly with age, and gon- 
are not worth sowing after they are two years old. 

(2) That aged and deterlorate<l seeds are often sold by local store-keepei‘s. 

That farmers should tt*st samples before purchasing smls, and imrehase ^ 
directly from some reliable seed grower, or from a local merchant who will 
j^uatantee the quality of his seeds. T 

(4) That a trustworthy standard of value for seeds, wltli laws, If necessary, 
its ohcervance, is very badly needed. 
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Rust on whisat ano corjjoN (p. 112). —Station solicits 
mens of affected plants in order to study this subject. A set of qifla' 
tions is given covering the main points which should be explaiped'ln 
a letter of advice accompanying the specimens. 

DoKS STABI.K MANOHR IN DRYING 1/^SE ANY OF ITS A3fHONIA? F. ®. 

Danoy, a. B. (pp. 112, IIH).—^This is an account of an experiment 
made with a view to glutting light on the question of loss of ammonia 
from ordinary manure jnlcs. A miniature manure heap was made 
with 100 grams of well-rotted horsi>-stal)le 10811111 * 0 , which contained 
about CO per cent of water. Through this a slow current of perfectly 
dry ammonia-free air was passed for thri'e weeks, until the mamtfve 
had become completely dry, Ii was so arranged that the current of 
air in passing through thoroughly permeatiHl the mass. The amount 
of aiiiinonia in the outeoming iiirreiit was determined, and weighed 
3,ft6 per mit of the whole amount of anunonia ornrinallv present. As 
the ammonia present contained only a small aiiKUiiit of the nitrogen 
of the manure, it ivould ap]iear that manure slowly dried in the air 
loses only a very slight portion of its aiummna. Fresh iinrotted 
inanun*, in ivhich then* would la* more fermentation, would probably 
have show’ll a greater loss of ammonia. 

An^I.VSES 01 (OMMERflAl. FERTILIZERS AM) PxMt NKEY MARL PHOS¬ 
PHATE, II. B. BArrr.n, Pit. T). (pp. 11.3-11.')).—This contains a report 
on analyst's of five ditlereut biands of commerei.)! fertilizers. “Pa- 
miinkey marl phosphate” was also analyzed, though not eoniing 
under the reijuirements of tlu' fei-iilizer law’, la'caiisc it is not a 
manipulated fertilizer. 'I'hough sold in the State at $10 per ton as 
having considerable fertilizing value, it was found to be aliout four- 
fifths sand aud to contain so little of actually feitilizing ingredients 
(phosphoric acid ami potash) as to make it “Ttoubtful whether the 
value js, siiffioient to pay the fivight alone.*’ 

OHIO. 

Ohio Agricultural Experiment Btstion. 
r/x-allon, ('oluinbus. Itirector, ('barles E. Tlmnie. 

BULLETIN Voi. II, No. 1 (SBUONI) SEKIKS), MAKCH, 1889. 

Kntomotaigy, 0. M. Weed, M. S. (pp. S-19).—^This contains, in 
Article I, an account of remedies for endling moth, canker-wona, 
apple-tree borer, plum ciireulio, snowy tree cricket, raspberry saw-|iy, 
imported currant worm, imported currant borer, striped vine beat^ 
clover )^d midge, clover root borer, and Colondo potato beetle; in,' 
Article II, notes on the common insecticides and their applicfttitKfiit 
and in Article HI, directions for collecting, preserving, and study!^ 
^ijhSeqta. The explanations are illustrated pictorially. ^ ’ ) 
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Colic of horsfw, H. J, Detmers, M. V. D. (pp, 21-69).—This is a 
treatise on (‘olic of horses—causes, symptoms, diagnosis, prognosis, 
treatment, and prevention. The author t)oIieves tJmt ‘‘ The real pre¬ 
disposing cause of coho, or the real cause why horses suffer so much 
more frequently than other anirnaK, must be found in the exceedingly 
frequent occurrence* of aneurisms in the anterior mestnitenc artery.” 
The aneurisms are caused by small worms {fidefontomuin equiamn^ 
Bud., or fStroh</j/lifs annofita). Professor Bollinger, of Munich, is 
referred to us having found worm aneurisms in 49 per cent of all 
horses examined, and in JH) to 94 per cent of all aged horses. Such 
aneurisms A\er(* found in twenty out of twenty-one liorses examined 
at the Station, or in 95 jier cent. 

mim.ETlN, VoT 11. No \\ (SE('OM) SDUIES). .ICNE, IKS!) 

Siujs AM) siL\<.i, J. F. IIk-kmxn, il. A. S. (pp. 7.V88). 

Hlntoi !f af,—In connection with a brief account of the fir^-t use of 
the silo in this country ami abroad it is stated that— 

Tlie eKtra>agaiU (‘Ininw at Hist made by silo entliiHla'^ts hnl practu-al t‘armei*n 
and chemists alike to ilenouia'e the metliod as both imivraetieahle and nn«<*len“ 
tific, but farmers haie djseo>er(Hl impnuements ni the methods of jirodmang, 
preserving, and ft^iMling silage, while eliemists havi^ demonstrated wide diflPer- 
eiiees in the ehemi<‘al eompositioii, and <*onse^JnentJ^ in tiu* nutritive values of 
different f<irmh ol silage, so that tlie silo, vvhieh at one time seemed to be losing 
ground, is to-dav generall.v rec'ogmxHl as a \er.v useful ad.iunet It) the ecpiip- 
ment oi ever.v daii\v farm, ami to m.nii.v laims where dairying is not the chief 
pursuit 

Lotation^ and she af silo ,—Tf possible the silo should be 

under the same roof with the fmling jdace. In most dairy barns the 
cows are in stanchions in two long rows facing each other. In this 
ca8e the most convenient jilace for the silo would be at the head or at 
one side or the other of this feeding room; or, if neither of these 
localities can be used, direcdly back of and inside or outside of tlie 
building. A portion of a root cellar in a bank barn might bi* con¬ 
veniently partitioned otF for a silo, or the floor of a root cellar under a 
haymow might be moved and the silo extended u|)w^ard 8 or 10 feet 
above the barn floor. As to form, in the opinion of the author the 
moat economical silo is one with its longest line from txip to bottom, 
because less surface will te exposed wdiile the silage is being fed. The 
aiae of the silo should be in projiortion to the size of the herd to be 
from it. Whether the silo slioiild lie divided will depend upon 
the relation between the size and the number of cattle. For example, 
if twenty cows are fed from a silo 20 feet square it would be better 
to divide it, bat if the herd is increased to forty and ftd from the 
sonia silo h partition is not espeeially desirable. If tw^o different 
iW6 fodder and dover^ ate fed die iame silo it is better to 
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Confitructhn. of a hUo. —An account of the method used in 
stnicting the Station silo in 1888 and an illustrated description of 
an outside wooden silo are given. Wooden silos are recommended. 
The plan of double lH)arding with tarred ])aper between has been 
wholly successful at the Station and is coin])aratively inexpensive. 
The importance of a solid and dry foundation and a strong frame¬ 
work is urged. 

SUngr —Corn, it is thought, must be chiefly depended upon 

for silage. ‘‘ For a large yield in tons we would use the Southern or 
silage varieties. Th(‘ dents will give a mmlerate yield in tons, while 
the sweel-corn varieties will come in last.’' Planting in drills 8 feet 
ai>art, with the kerneK a])ont 0 inches apart in the will give as 
large yield as if the planting WTre thicker, the fodder w ill be of better 
quality, and with a rich soil considerable grain will be produced, 

FilUnif the sVo. ~A very elieap ami t*on\eiueut sleU (*an he made, which will 
ttuaw’cr all purinmes. if the silo <*<>rii is not t<»o far from the jvft or silo. This 
ttled eari be made out of a couple of 2 i)y 10 or 2 hy 12 planks, say 12 ft*et long. 
Four 2 by 4 <TOHs-pi(H*(»s. well mortiscHl into the planks, and fastened with 20- 
Ijenny nails, will linlsh the sled, except the trimming ,of the runners so that 
they will have a wt‘U-formed (*urve on the front end. Lm)se Inwards thrown 
upon this kind of a sled will enable one to haul very easily a ton of fodder at 
a load; and hy placing tlu' butts of the fodder corn all one w’ny and putting a 
o l)y It st*antling under tiie tops, the load can l)e unloaded when It arrives at 
the i*utter hy two liaiids taking ea<‘h an end t>f tlie scantling and raising that 
side of the load until tlie fodder-<‘orn is turm>'il ctmii^Ietely ov<w. 

In hauling fodder corn long distances, if a low-wdieeled wagon is 
not at hand, the temporary rig" described in IJulletiri No. 19 of the 
Wisconsin Station and again in this article will be found useful. 
The silage should be cut before storing. 

Veeding hU(uj <\—Though put iu for dairy stock the silage w^as suc¬ 
cessfully fed to horses, calves, and hogs. The liorses w^ere given one 
feed of 20 pounds per day, instead of liay, during February and 
March. With this ration their appetite was sharpened and the 
spring <H)at of hair was glossy. "" The skin was loose and the general 
appearaiKT was that of horses running upon pasture." 

To note the effects of feeding silage exclusively, twelve heifers were 
each fed from 40 to 50 pounds of silage ptT day in evening and morn¬ 
ing fiHHls during eight wt^ks. The silage consumed cost only about 
oue-half as much as hay would for the same period. The heifers 
were not weighed during this experiment, but their appearance St 
its <5<ijrKdusiou was siudi as to convince practical feeders that the^ 
had done lietter than they could have done with hay alone.” 

Oornpivmon of mvhtim of nilaye com, —In 1888 the following 
varh^ttes were tested: Blount’s Prolific, Sheep Tooth, Horse Tooth«^ 
Clar^, Common Sweet, Southern White Ensilage. Al* 
soil was rich the largest yield was tons per 
^ l^^than mny silage eniUiaisias^^’ 4aWt to be 
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The I'eHiilts of the writer’s experience and observation are thus 
summarized: 

(]) The Hilo should Ih‘ built as near as [»oHslble to where the silage is to be fed. 

(2) A solid foundation arnl weIl-f*onHtriK*ted walls, whether of stone, eonerete, 
bri<’‘Ii. or lunibei*. are esstMitlal to suecess 

(6) Fodder eorn, sueh as the R. & W. Blount’s Prolitie, Slu'ep T(M)th, and 
Other silage varieties, will .\ield n\u<‘h larger <*ro])H of fodder than any of our 
field <*orns or sAvee't corns. 

(4) Porn for silag(‘ in Ohio should he ])!anted from the 2nth of May to the 
middle of June. The f(‘rtility of the soil should he a giiid*' in the distribution 
of seed. 

(5) Fodder eorn should i>e (*ut when the eorn l>egins to glaz(*, and when the 
stalks begin ii, dry near tlie ground. 

((>) The silage may l)e cut from 1 to 4 inches long, and no inconvenience will 
follow in the fe(Hling. 

(7) The filling of the silo may he continuous, or it may he postponed for a day 
or two witlioiit serious injury. 

(8) We advise weighting and otherwise seeiiring well the top of the silo, 
making it as nearly air-tight as possible. 

(h) Silage may Ik‘ successfully, and oftentimes most conveniently, removed 
from the silo for feeding by mining. 

He is thoroughly convinced that the silo is de^stined to IxH'ome an 
important factor in farm economy, and is satisfi(»d that dairymen gen¬ 
erally may increase their incomes and decrease their outlays by the 
use of silage, and that many farmers may also the sih) with profit. 

Silage versi s field ueets as f(hm) for milk prodpction, C. E. 
Ttiorxe and J. F. Hk’Kman, M. A. S. (pj). HD-lOO).— Twelve grade 
Shorthorns were selected, as nearly nnifonn as possible in breed, 
condition, and rate of milk produetion.'*' This herd was divided into 
four lots (A, 15, 0, and I)) of 3 cows each. The plan was to feed the 
cows on a uniform ration of 10 pounds of clover hay, 2 pounds of eorn 
meal, and 4 jmnnds of wdieat bran. In addition, lot A was to receive 
40 pounds of corn silage daily j)er cow % and lot 15 50 j)()muls of beets 
daily per cow% throughout the experiment; while lots C and I) were 
to have the same rations as A and B, but in alternab* periods of two 
weeks each, C receiving the ration containing silage, while 1) received 
that containing beets, and rice rciusa.^^ Details are givTii in five tables 
under the following headings; Feed required; j)en*eiitage of fat in 
milk; average w^eight and dry matter eonsimied in food; production 
of milk ami milk fat and gain or loss; weight and average daily con¬ 
sumption for entire test. The authors explain and insist that this 
experiment is only preliminary; that its purpose was to obtain experi¬ 
ences, and that for this purpose it has been worth its cost.” The 
results point to two conclusions >vhich they believe w ill l>e confirmed^ 
by further experiment/'' 

(1) Tkie dry matter of corn silage aig! of field l)eets Is at lens# <¥iual in value 

tbe dry matter the better grades of sto<*k feed in ordinary use, when fed In 
pro^perly adjusted rations: 

^ ' id’) Com ahage la superior to field beete as a fiesb or fat producer, 

^ ^ better thm wm silafe for milk production. 
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Oregon Szperiment Statical. 

Department of Oregon State Aoricultwal Cotlege. 
liOcntlou, (■'orvflUla. I'lrector, E. Griium, B. S. 

BULLETIN No. 2. JANUARY, 1880. 

IIoBTICULTORAL—FKEPARATION AND NOTES ON PROPOSED WORK ^E, E. 

IiAKE, M. S. (pp. 15-27).—The work in this division of the station 
has thus far been prejiaratory. 

Thot pari ot tlio tcrounds lying inimetliately around the college buildings 
h«» been thoroughly prepared for exi)eiinieiits uith lawn grawa aeeda, inlxtureji 
of the same, and ornamental trees and shrubs. Other portions of the grounds 
have bwn underdraiiuHl and suhsoiled with a Aiew to their use in testing 
various kiinls ot At‘getiible.s and siiiall Iriiits 

In the lueaiUline steeds tre<*s, shruiis, and plants hav#‘ been procured from 
widely dllfeient sources for the pm‘i»ohe of deter in hung, if jiossihle, tJie vari¬ 
eties best suited te this soil and climate 

A forcing-house 40 by 18 feet has been built and the testing of 
commercial seeds begun, Ex{jeriinenis with insecti(*idcs will be car* 
ried on in the college orchard. This now contains apple, pear, and 
plum trees, to wliicli will be added prunes, chondes, and (luinces. 
Small fruits will be set out, including currants, goosi^berries, black¬ 
berries, raspl)erries, and strawberries. A number of varieties of 
grapes will also be planted, and nul-bt*aring and timber trees will 
be set out in limited numbers. A partial reixirt of the t(*sts of seeds 
thus far made is given, including twelve varieties of beans, thirteen 
of beets, tWHmty-se\en of cabbages, thirteen of carrots, seven of cauli¬ 
flowers, tw^o of celery, seven of com, nine of cu(*iunbers, thirteen of 
lettuce, fourteen of melons, twelve of onions, eleven of pears, nine¬ 
teen of radishes, five of ruta-bagas, fi\e of spinacli, fourteen of 
iiquasbes, four of tobacco, twenty of tomatoes, fourteen of foragf 
plants, and a numlier of varieties of less important vegetables, 

PENNSYJjVAKIA. 

The Fenneylvamh State College Agricultural Bxperiment Station, 

Deparhmnt of the Femsylvaftia State College 
Location, State College, ('ei\tre Count?. Dim*tor, 11, r. Armsby, Ph, D* 

BULLETIN No. 0, JANl AUY, 1S80. 

TsS^rS OF VAKTFTIES OF WHBAT, OVTg, B4BLKY, POTATOES, AND FOBAOB 

c»OM, W, H. Caibwell, B. S. (pp. This is a report on tests 

of six varieties of wheal, six of oats, two of barley, seven of pota¬ 
toes, and six of forage plants. Yields per acre, and in some mm» 
v4ata as to growth,,date of ripening, weight, etc., ate given in 

Cil^^anical analyses of the potatoes and wo of the %ags } 
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Wheat .—^The varieties tested were: Sibley’s New Golden, Ful- 
caSter, Baub’s Black Prolific, German Emperor, McGhee’s White, 
Extra Early Oakley, The yields per acre of gram and straw in 1887 
and 1888 are stated. German Emperor gave the best results both 
years, and llaub's Black Prolific stood ne\t in yield in 1887, and Fill- 
caster m 1888. The Extra Early Oakley matured earliest of all in 
both seasons, but its yield was small. 

Oats, —The varieties tested were White Victona, Japan, Wide 
Awake, Hendersoirs Clydesdale, A\clcoine, Ilariis. The l>e*-t results 
were obtained from .Japan and Wide Aw^ake. 

Barley .—The \aneties tested were Hulless or Nepaul, and Man- 
shury. The Neiiaul produced the heaxiei giaiii, but not as many 
bushels pel acie as the Manshmx. A letter from I)i Giunow, of 
Mifflin, Wis., from wdioni the sc^ed of the Manshurj bailey was first 
disseminated in this countiv, states that the bailev was first intro¬ 
duced into (iferinanv under the name* of Mandschniei or Mandschiirey, 
from the country wheie it wa-» found (the northwestern part of the 
Chinese Empire;. 

PotaUxH, —The vaiieties tested were Thoibiirn, Vanguard, College 
White, Monroe County l^nze, Eailj Ohio, Early Beaut} of Hebron, 
Dakota Bed None of the others e')uaJed the College White, the 
variety usualh giown on the college and Station fainis 

Foraqe (tops .—The vaiieties tested weie prickly comfiey, Kaffir 
coni. Black Eye variety of cow-pea, leosiute. white mustard, Bra¬ 
zilian or flour corn Only the lh*st tliiee seemed to merit fuither 
trial. Samples of the white miistaid, Kaffir coin, and prickly com- 
frey, the last at throe stages of ile\e]opment, weie analyzed. The 
actual yields per acre, and the quantities ot digestible nutrients com¬ 
puted by comparison of total yield, comiiosition, and assumed co¬ 
efficients of digestibility, are as follows: • 


Total produce and dtqestdde indrujtts 
[Pounds pel aeie ) 



Prickh 1 
fomfie\ 1 

1 

Kaffii 

1 oni 

Cow pea 

Total crop per acre 

1« 'VK) 1 

11 000 

um 

BIgeatIble protein 

m 0 

119 4 

280 9 

Dlgefitlble fat 

ID 5 

14 2 

58 9 

Bigeetible carbohydrates 

m> 4 

941 0 

9d70 

Total digestible oirganic matter j 

1 

1 004 « 

1 371 8 


BULLETIN No 7, APWIL, lSg» 

T»ot ov varieties of corn, W. H. Caloweu., B. S, (pp. 8-14).— 
‘ a TECord of experimenta in 1888 to study the aShiptability of 

MDIBd vuicftiies of field c<Mm to this seet»nt and to make obseryations 
of fibte ooi^ planted; at difiemit stages of its groittb. 
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They were |)orfomied on one-tweiitieth-acre plats of old sod land. 
No fertilizer was used. The varieties tes^ted were: (1) Silage coim--- 
Brec'k’s Boston Market Ensilage, Blount’s Prolific. (2) Dents— 
Chester County Maiuinoth, Golden Beauty, Golctwi Dent, Mammoth 
White Surprise, Pride of the North, Smedley, and White Giant Nor¬ 
mandy. (.‘1) Flints—Self-Husking, Thorburn’s Golden Yellow, Tus- 
carora. Samples for chemical analysis were taken at four different 
stages of gr*owth: (1) When fully tasselod; (2) ears iK'ginning to 
fill out; (<t) kernels Ix?guining to glaze; (4) fully ripe.” Results 
are stated in tabular form, including yields per acre at the different 
stages of growtli (as com]>uted from yields of single rows), of corn 
as harvested and weiirhed, and of dr^’^ matter as indicated by analysis^ 
This season's work implies: 

Tlint for field <roi)H such vuriotfi'S as the Golden Ueantj, Golden Pent, Slned- 
ley, and Pride of the North are the best adapted tor this ind the northern aec- 
tiona of the State The GlKwter Gountj ^daminolh. Mammoth JJVliite Siirpriae, 
and White (riant Norniand.v mnv he nwnl suceesslnlh in the southern portion 
as a field <*rop M"ith us the> did not mature, and (oiild only he used for fodder. 
The question of ineril NAould then larjcely turn on tlie palat.ihilit:^ of the stalks 
and tlieir digestibility. The fanllties c»f the Station woilld not allow the deter¬ 
mination of the latter. 

As the inciTase of total weight of drv matter should include all the 
nutritive inabTials and all water from ptTiod to period, the figures 
show that with these experiments, (1) while the jiercentage of water 
decreases as the plants advance in growth the absolute amount of 
water increases; (2) as the plants approached maturity there was a 
lapid increase of dry matter iH*r aciv, in many instance-* the amount 
of diT matter in mature stover alone being ecjual to or more than that 
of the total crop at any other i)enod of the growth; (;M by allowing 
plants to mature there is considerably less water to bo handled in 
proportion to the amount of ac^tual food material than there would 
be if they w'ere cut and us(‘d when the kernels began to glaze. At 
the same time the amount of valuable material (di v matter) is much 
greater. 

The following points are given for giiidaiKT in the culture of the 
corn crop:" 

Good Meed, purc'haned of reliable dejik^rs or Judiciously sele(‘ted from previous 
reason’s crop 

Thorouijh plowinj; and puherization of the jrroiind. ' 

Not too close and heav.y i)lantinff, as for Hnc<*ess the^e is iiwled eximmre to 
auniight and air 

Frequl^nt cultivation and wuth aw little manual labor as iiosailile. 

Not too much haste In liarveHtiug, as it is shown from the results of this year’s 
experiments that if the <*i*op Is allow^tHl to mature there wull be a oonslderabie 
Ipvin In valuable material for feeding pnrpos€»s. At the same time, the economy 
sat Imymkiw win Ive greater, as there is retatively less water to handle. , 

, the foregrmff 8i» by 1^ dtx<iot()r 

td {“Can:** is> be one of tibe sw>8y 

Aoow«|i^ *0 tfee of Ik idmir 
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tifi many aeron and produced nearly two and one-half times as many 
bushels of gi*ain as the wheat crop. With corn at 45 c(‘nts per Imshel 
the 40,000.000 bushels produ< «‘d in 1880 would be worth over ip20,000r 
000, while the 10,5()().0()0 bu4u4s of wheat at 00 centh would be worth 
about $17,500,000. Jf we add the \alue of the stover and forage corn, 
it is probable that from $15,000,000 to $‘JO,000,0(K) is a low estimate 
of the value of the annual coim crop of this State. The perfection 
of the process of ensilin|nr Inis made it espcnually desirable that the 
Station should study the Aalue of corn as a forag(» (‘rop, both by 
comparing varieties and by observation of the yield and composition 
at different stafifes of maturity. ‘'‘The results reached in regard 
to growth of the cro]) in its later stages are worth the careful atten¬ 
tion of our farmers.''* Many other exiierimimts have sliown the 
rapid increase of dry matter per a<Te in later sUiges of the grinvtU 
of com. How far this iiicrease can be utilized for forage is an 
important (piestion and one upon which further data are desirable. 

With our present knowledge, it seemed doubtful ^^hether corn 
grown for vsilage should he allowed to stand much longer than until 
the kernels are lH*ginning to glaz<*.'' To secure the largest yields of 
corn, a variety should be selected which could nearly or fully mature 
in this locality, and tlie crop should he permitted to grow until well 
advanced toward maturity. The results of experiment^ made at this 
Station on the digestibility of youiiir corn fodder and stover show 
that wdiile the fornuu* is more digestible, the difference is not very 
great. The general conclusion to 1 k‘ drawn from our experiments 
then, as to the jiroper time of harvesting corn is that it should be 
allowed to stand as long as the climate of the locality and the jiurpose 
in view" will permit, since it is continually increasing in value. 

Analysis and vvnrATioN of fkrtiuzfus, AV. Fkeau, Ph. D. (pp. 
15-2^1).—This contains an account of kinds of" fertilizers most used 
as sources of nitrogen, phosphoric acid, aiul potash, the text of the 
State law for f<»rtilizer control, and valuations of fertilizers for 1889. 
In this State the fertilizer control is conducted by the State Board of 
Agriculture, w ho appoint insj>ectors to gather samples, which are sulv 
mitted for analysis to the chemist of the Station, who is e,r officio 
chemist of the Ixiard. The jirofits acciMiing from the analysis are 
devotee! to fui'lhering the work of research. 

RHODE I 8 EAND. 

Bliode‘ Island State Agricultural Experiment Station. 

UeparimPHt of Uhodp Inland t^iate AfftivulluraJ livhooL 

Ijocatlon, Kingston. I>lre<‘toi% (Carles O. Flagg, B. 8. < 

BULLETIN No. 1, MAHCII, 1880. 

^ <)«SiiNxa 5 . 4 TK)N, C. iX Flaoo, B. S. (pp. 3 - 12 ).—^This contains an 
the use wa4e of tiw “ Isiwi gnat fund ” in this ^tate, the 
ae t<st fli CcMtgieas ol hbreh 2. 3887, for the bene|it pi.the 
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stations, and a brief hiiRtory of the recent mOTement for the eiirtjab*' 
lishment of the State Agricultural School with which the Station 
conn«‘ted. The fact that the station was organized too late to secure 
the first year’s appropriation under the act of Congress has caused 
delay in its beginning active oiieratioiis. When this bulletin was 
written a farm had Ix'en bought n ith the aid of citizens of the town 
of Kingston, who (“ontribiited $2,000 for this purjiose; a director fro 
tempore had lieeii a])poinUfl and some preparatory work performed. 

BT’LLKTIX No 2, .ItJNK, 1S89 

The Staiion firm, C. O. Fjlacg. B. S. (pp. 15-28).—^I’his con¬ 
tains a brief history of the faini from the settlement of Rhode Island 
to the presimt tune; a description of the farm and buildings, with a 
map; and a short report on the geologi' of the farm, by E. F. Clark. 

htHTTH CAIWILINA. * 

South Carolina Agrricultural Experiment Station. 

Depajtinaft of tin I rtfinsilp of fiOitth Catohna 
Location, (\)lumbia Diiectm* Jolin M Ph i) , LL I) 

BILLETIN No 1 (NEW SERIES), JANI \UY, 1889 

Report or wotamsi and en roMoiAinisT, G. F. Atkinson, I‘h. B. 
(pp. 15-91 ■).—This was iiuluded in the annual leport of the Station 
for 1888 (pp 11-57), a digest of which w'as pnblislied in Kxpeiiment 
Station Bulletin No. 2, of this Office (jip. 17,5-179). 


I>T lAnriN No 5 (NKW SnillKK), 18 S') 


Field rAPiiinitMS wnn oats and W’uevt, -T. M. MiBryde, Ph. 
D. (pp. 3 -21).— The objects of these experiments as stated were “to 
ascertain if j^ossible (J) the leqiiireinents of the soils of our three 
experimental farms; (2) the requirements of our oat and wheat 
crops; and (3) the relative values of different kinds of nitrogenous 
and phosphatu* niaiuires.” For the present tlie pecuniary results 
are regarded as of subordinate interest, but it is expected m the 
future to give them the attention they deserve. The following gen¬ 
eral remarks are Mortliy of attention: 


In ai»v of plat evperiinentntJon It is almost imposHible to guard against 

error The sllgbest diftoremo in fertility, mechanical condition, or exposure ot 
the plats; anr iiiegularit.i m piepaiing the land, weeding, and harvesting the 
crop; any in Julies bj inwetts, birds, or storms, any mistakes in measuring 
and weighing, etc, will affect the results. Approximately trustworthy results 
<mn only be obtained by making duplicate tests The great value of having 
duplicate sets of exi)eilments to reveal the probable error from Ineaualitiea of 
sell is enforc^Hi by appropriate illustrations. It can not he too strongly insisted 
dpon that it is unsafe and unwise to draw general or sweeping 
fhem ^ reauJin of tests of a siiaile seahoh, Siik# teshs to haye 
«k<series of m <o» tSha 
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The soils tised in these experiments ere t> pieal ones, so that the re¬ 
sults will interest farmers oecupying similar lands. When purchased 
by the Station ^^all three farms [at Spartanburg, Darlington, and 
Olumbia [ were in wretched condition, worn out by 5 "ears of improvi- 
ifent tillage.*’ At Darlington the soil is an spparenth sterile sand, on 
which are a few tuft- of worthies^- grasses; the subsoil contains some 
clay. At hpartanliurg there is M>me clay lu the surface soil; the ^ub 
aoil IS clay. 

Ffrtihztn on oafs —(1) Spaatl mttoqfa erpei imoifs,—(^0 At 
Darlington : Si\ a< les of the poorest land w«ue duided into half-acre 
plats. Fne kinds of fertili/ang mixtuics were used in duplicate tests 
on ten plats The other two plats were uninamiied. The full 
amounts of nitrogen, phosplioin a<id, and potash (52 pounds, 19 
pounds, and j)ounds, iesj)ec*ti\el\) estimated to be contained in the 
grain and straw of a crop of 1 *> bushels of oat-, per acre, weie supplied 
in mivtiiies in the hi^l three test'-, while in the other two, one-half the 
qnantit\ ot nitiogen \Aas tninished Vcid pho'-phate was used for 
pbosphone acid; nnniate of potash and kaiuit for potash; eotton seed 
or cotton-seed meal foi nitrogen, with some ]>hosphoiic acid and pot¬ 
ash; and nitiiite ot soda foi nitrogen alone These materials thus 
furnished the phos|)horic acid ami potash of a crop of 15 bushels, and 
either all or halt the nitrogen of the same (lop, tlie nitiogen being 
supplied as mtin .uid, or game nitrogen, oi the two forms mixed. 
Details ot the expeiiment aie gnon in a table Tlio yield on the fei- 
tilized plats \aiied from 15 5 bushels to 2() 5 bushels per acre, while on 
the unfertilized plats it a^eraged onh 7 S bushels It appeared that 
52 pounds ol nitrogen jier acie was an excessne amount for this soil, 
as one half the amount gave ecpuillv good results. Inorganic nitrogen 
^ve better results than orgaiiK. (?>) At hpartanbiiig Five plats of 

I acre eacli were used and the tests were not duplicated. Four differ¬ 
ent mixtuies of fertilizers were applied on four ditlerent plats and 
one plat was unmanured The (piantities of potash and phosphoric 
acid were not in all cases the same as in the Darlington experiments. 
The yield on the unfertilized plat was 8 4 oushcls; on the fertilized 
plats it varied from 18.7 to 38 S bushels. The results were decidedly 
&Yorable to inorganic nitrogen 

A comparison of four of the tests <‘ondiictcd on both farms indicate^s 
that the inoigamc nitrogen gave nearly 100 per cent more inci'ease of 
yield than the organic, and nearly 50 per cent more than both forms 
used together. 

(2) ffpeeial phonphoric acid cj^perimenU ,—The object of these ex¬ 
periments was to test the relative value of floats and Thomas scoria^ 
(basic) slag. (a) At Darlington: These were on two quarter acre ^ 
plits immediately adjoining those used mfhe above-menUoned oxperi- 
Tlie tests weire not duplicated. One hundred pounds per acre 
of aoda wfere used with the phosphate. The yield was at 
of acre with the riag, and 9«7d kishels with 

4 ^ 



the (h) At Spartanburg: Two and one-tenth acre plats waite 

used. No nitrogen or potash was applied on either plat. The yifelA 
was at the rate of 20.3 bn. per acre wnth slag, and 18.75 bu. with floatia. 
•The averages agn»e \erv closely with the results of the test at ewtA 
farm. Slag shows a slight but steady sujxTiority.’^ 

• FertiHz'*is oft whatf —At the Spartanburg farm: These experi¬ 
ments were similai to those* with oats mentioned above, hut whw more 
elaborate. Potash, jihosphorie aeid, and nitrogen were applied singly 
and in \anous (*ombinations On account of the poverty of the soil^ 
and to test the effects of heavy manuring, amounts of the fertiliging 
ingredients estimated to be contained in about 50 bushels of gram per 
acre were applied. Oiie-tweiitieth acie jdats were used, and all the 
tests except two were dupluated. In sjute of the [lOVTrty and poor 
conduion of the soil the wheat on a nnmhei of the fertilized plats 
]>romisod a large \ield, but was seiiouslv inpired 1)V JUst )ust before 
harvest. The jields weie all veiy Muall. On the unfertilized plats^ 
and where single fertilizeis were used, they aveiageif from 2 to 4 
bushels p(*r acre There was a lemarkablv close agi(*<*ment between 
the yields of the dnjilicute jilats in (‘ach test, the average ditfei’ence 
Uung oiilv about one-half bushel of grain per aeie. The following 
are among the results stated • (1) Nitrate of soda, muriate of potash, 
and aeid phosphate applied singly prodn(*ed no Naluable result. 
(2) Nitrogen when used alone did no good, but m eombmation with 
phosphoric acid greatly im])roved the crop. (»3) Phosphoric acid 
gave the nuM pionouiKod results. 

7ests of /VO 1( iU s. - (1) (hits --The varietles tested were• Red Rust- 
Proof, (ieorgia (iniziug, Hhuk Russian, AVide Aw}ilv(\ Badgei Quetm. 
Red Rust-Pioof, a variety highly esteemed in this section,'" gave the 
largest yield (35 bushels jier acre). Georgia (irazmg gave about the 
«'aine total jiroduee (120 pounds moiv straw and 80 pounds lese 
grain). (2) Wheat ,—Details of tests of eighteen varieties are given 
in talailar form. In oi-dei to test the effect of change of climate the 
oceds of Fultz, grown iii Virginia and Illinois, v\ere jihinted along¬ 
side of liome-growii seed of tlie sauu* variety, and sc^ed of the Red 
l^lay from Illinois were similnrh coinpaied with seed of the sasne 
foit from South Gaiolina. The \ield in both cases was decidedly in 
favmr of home-grown seed, a result opfiosed to the opinion prev¬ 
alent in some (]uai*ters that change of seed is desirable.” 

TISNNESSEK. 

Tennessee Agrieultuml Experiment Station. 

Dcpaihnerit of the X luvfKtiiy of Tfnnettfiee. 

Location, Knoxville Tilrector, Cliarlea W. Dabney, jr„ Ph, D. 

BULLETIN you IT, No. 1, JANUARY, 1889. 

Kom Qii irsitmt2Kii« and i^btiuking irATEBuui. W. E. SroMfi, 

‘ rw, "P, (fffe 8-94).— This contain*) anslynes of leHiliaing ' 

V t k * 
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available to farmer« of Tennejswee, made with the purpose of point- 
ing ont their ‘‘ characteristic and valuable features^ in order that 
farmers may liaxe a basis for the more intelligent pui’chase and 
use of fertilizer’s.” The samples analyzed were either sent to the 
Station by the Commissioner of Agriculture, or inquiring farmers, 
or furnished by dealers and manufa(*turers. Tlie nature and uses 
of fertilizers are explaine<l and the trade values foi* 1888 as adopted 
the stations in C^onnectieut, New Jersey, and Pennsylvania stated, 
liesults are given of the analyse^ of twenty-four kinds of eoin- 
Jiiereial fertilizers, and of cotton-seed meal, eottoii-hull ashes, plaster^ 
marl, Thomas slag, tankage, animal nuuiures, and tanneiy waste. 
According to the State act regarding the sale and inspection of com¬ 
mercial fertilizers, the full text of Avhich is printed in the bulletin,, 
all fertilizers sold within the State aiv to hear, jdainly ))rinted on the 
hag or i)a(‘kage, a statement of their chemi(*,al coin})Osition. The 
State law also providers that the Commissioner of Agriculture shall 
jirescribe a given j)er (*ent of ammonia, ])()tash, and available phos- 
j>hori(* acid which the hu’tiliztu’s must e(>ntain. At present the 
requirement is ‘•'that n<h1 pho^pluiten r>/‘ dlnfsolred bonen (not am- 
moniated) must contain not less than 1*2 ])er cent of available phos¬ 
phoric acid: and all ammonUitrd pcrpluhspl^ttis must contain not 
less than 8 per c(*nt of UNailable phosphoi'ic acid, 2 per cent of am¬ 
monia, and 1 ])er cent of potash: or if they contain less than 2 per 
cent of ammonia or less than 1 per cent of potash, they must then 
contain not less tlian 10 i)er (*ent of available jdiosphoric acid.” At¬ 
tention is (‘ailed to the necessity of utilizing all available wast("> prod¬ 
ucts. It is not good economy to buy comnuMvial fertilizers at $25 
to $40 per t(ni and allow the manure piler> of the fai*m to lie exposed 
to the leaching efleet of ev('ry rain storm.*' The great and rapd 
growth of the cotton-seed oil industry and the utilization of the 
cotton-seed hulls and meal are ustnl to illustrate tlie value Avhich 
may be found in what are thought to be waste materials. A ton of 
cotton-seed meal has, at a Ioav estimate, a trade value of $28.50. while 
a ton of cotton-hull aslu^s is worth $20.07. The chit^f value of the 
bitter consists in their large percentage of ])otasli. 

These ashes are sent to the Northern States in lar^re (luaiitities, where farm¬ 
ers haA’^e been to recognize tlieir value, aiul where they have become, to a 
certain extent, a substitute for Canactian wood asbes. As tbe )*(*sn]t of rather 
limited inquiry, they have not been found on sale in this State. A inami- 
fqetudng hrm in West Tennessee, Avhieh produces them in large (iiiantities, 
writes: “They are little, if any, used in the neighborhood of the mills where 
they are produced, hut the market for this ijroduct is found in the New Kng- 
land States, where it finds a i*eady sale at good figures.” 

A point to l)e learned from a study of these facts is, that Tennessee farmerS 
can not afford to let a pound of these materials go beyond the lx)rders of the 
' ^tate. Why send this nitrogen, this plwspboric acid, and thlrf’ i^)tash away to 
Noi^h and then purohuse the suine articles in fertilizers, the‘ costly materials 
bdvo boon linportejt} the cooi^ or perhaps fnmi beyond the seas?* 
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DlBEABia OP THB IsiSK POTATO, F. L. ScMBN®R, B- S. (pp. 37-4S). 
Potato Rot (Phytophthora infestans) (pp. 27-87).—This contains 
an account of the life history of the funions which causes potato rot, 
and advice regarding the treatment of the disease. 

(1) The life history of the fungus, briefly stated, is as follows: 

Tile spores lii;btins tiiwia the lea\es of the )){)tato jemimatp in drops of dew 

rain, and the product of gormiiuitioii—the zo5«i)ores—^jwnetrate to the Inte¬ 
rior tl8«up» of the idaiit, and after gi owing for a time through those tissues, tiiO 
myoelium sends out, chiefly from the under surface of the leaves, slender fruit 
Ing branches \\ hot eon are prodnctnl a new crop of s|K)res. These may carry the 
disease to the otlier [ilnuts in the fleld, or to other parts of the same plant; that 
lSi they may servo to «pread the disease in the tops, which we term blight, over 
the entire fleld, or l)y l>eing washed Into tlie ground the> may reach the tubers 
and cause the rot The fungus, once having gained entran<*e to the tubers, may 
or may not \egetat(» rapidly Its presence, however, is soon made evident by 
a brouning of the flesh uiiderhiug the skin and b> a more oi less extensive 
» discoloration and depression of the latter TTiider certain conditions the disease 
in the tnlHH’s ina> make no further prognosis throughout the win^^r, hut the 
mycelium of the timgus reinanis alhe and read> to renew its aitulty upon the 
fii’St favoring <‘lrcumstan(vs Su<‘h iiotntoes mav otten he^found in the markets 
and are used for f<iod everj daj, and it is too fn^quently the case that they are 
preserved for seed I sed fur this latter purpose tliev will hardly fall to affect 
the now crop and bring about a new deielopmeut ot spores 

(2) Treatment: 

Select for planting a light sandv loam or n soil whl< h Is well drained, plant 
only pertectly sound or disinfected seed; spray the tops with the Bordeaux 
mixture, or some preparation eontaining sulphate of copper; store in a cool, drff 
place and keep dry 

A new disease of the Irish potato (pp. —^The following 

abstract of this article was prepared by Mr. B. T. (lalloway, chief of 
the Section of Vegetable Pathology of thi'- Department, and has 
already been published in ilie Journal of Mtcology, Sept., 1889. 

The new disease was discoverfsl among tlie potatoes obtained from the Uni¬ 
versity farm, and is descrllied as causing the tuber to wither, then dry up and 
became hard. The skin is only partially discolored, hut the surface is covered 
with small pimples, each surrounded by a depression Sections through a 
diseasal tuber repealed the fact that the flesh wms apparently sound, but 
slightly veil ted. The otvjy discoloration of the flesh was immediately under the 
pimples; here tlie tissues were l)ix>wn. The miorosioiie showed that the brown 
areas ^vej*e tUleil wiih numerous little worms of various sizes and development 

“ These little worms,'’ says the writer, “ w’^erc at once recognized as nematodes 
or thread-worms, and were evidently the cause of the disease.” 

**now did these wwins get into the potatoes? Probably from the soil in 
Which they weiv grown, for it is known that many of the parasitic nematodes 
sjfiend a certain period of their existeiM'e underground. It is very likely 
they" were first Introduced into the University farm through planting Infected 
seect The potatoes planted were being saved for seed, and were tbeae to be 
planted they would certainly carry the w’orms to the new crop and thus par- 
*^p^tua,te t|ie djbneaaa/' 

V lo m limited knowledge of «he nu,himty qi the 
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TBXAttl. 

Taxas Agricultural Experiment Station. 

Depurtment of Af/ri(*ultitra1 and Mechanical Vollege of Tem^, 
liocationy College Station. Director, F. A. Gulley, M. S. 

BUr.LETIN No. 5, MAUCII, 188i). 

Creamebies for Tkxah, F. a. (ti llev, M. S., and (J. W. Clutis, 
M. S. A. (pp. 3~‘24).—In view of the market demand for cheese and 
the cost of production the manufa(‘tiire of cheese in Texas does not 
promise to In* profitable and the Station can not at j)resent advise 
the extra cost of a clieese eqniimient in connection with the butter 
factory.” The advantages of creameries are indicated briefly, and 
plans of organization and control and ditferent systems of operating 
creameries are explained and discussed in some detail. The ordinary 
ways of setting milk or (*ream are unsatisfactory in the South, where 
cool springs and vvells are rare. The average temperature of well 
water in the Western States during summer is not abov(‘ .50° or 55° 
F., while the average temjierature of well water in this latitude will 
not fall below 00° or (>5°, and more commonly approaches 70°.” The 
ground in the South is too warm for creameries in subterranean 
earth or outdoor cellars, and the use of ice is out of the question. 
Centrifugal cream separators are re(*ommended on the grounds that 

(1) the increased amount of butter, esjxMnally during the fall and 
winter, is sufficient to add materially to the profit of butter making; 

(2) ‘‘ the sweet skim milk (*an lie returned immediately to patrons 
for such use as desired;*’ (Jl) all necessity for cellars, cold water, or 
ice, except for churning and storage, is avoided; (4) there is a saving 
of labor in cleaning cans; (5) experience in the South has shown 
the advantage of separators for creameries and private dairies. 

Detailed plans and specifications, with engraved illustratioiKs, are 
given for a creamery with a capacity of 200 to 2.50 inninds of butter 
daily, similar to one that has Ikhmi in o[)eration since June, 1888, at 
the Agricultural and Meciianical College of Texas, but with such 
changes as a careful study of cu’eamenes in successful operation in 
other Southern States has showm to lx* advisable. The cost of such a 
creamery plant is from ;p2,.500 to $8,000. Experience with crc^amories 
in the Gulf States has .^oWn the necessity of certain modifications 
for the construction of such buildings in highei* latitudes. 

Some foinU m huttev Among these are the following: 

(1) Cows should have an abundance of gocxl focxl and water. (2) 
Handle the cows quietly and carefully. (8) ‘‘ Salt regularly, at least 
once a week; twice is better, or place lump salt where they can have 
access to it.” (4) Milk regularly at a definite hour, and do not left 
the milk stand where it can absorb odors from the stable or barnyard. 
(5) When the centrifugal is used the best results will obtained by 
at about 80^ to 85° F, IWien the centrifugal is not used, 
H a col4 o? well water a^ haad^ set the milk in deep 
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cans, not over 6 or 7 inches in diameter, in water to a depth equal to 
the depth of the milk in the cans. When cold water can not be 
obtained, set the milk in shallow pans, 4 or 5 inches deep, in a well- 
made cellar. (6) Skimming should take place after eighteen to 
twenty-four hours in summer, and twenty-four to thirty-six hours in 
winter, approximately. (7) Churn when the cream is nicely acid, 
but not too sour; when the cream is thick add water. (8) The best 
temperature for churning in this latitude has been found to be 63° to 
66 ° in summer and (59° to 70° in winter; determine temperature with 
thermometer. (9) All vesseK should be scrupulously clean; use 
hot water always,’' and if greasy, washing soda. (10) Use the best 
quality of dairy salt. 

nrLLioriN no. c, jpne, isso. 

Feedjxo ExmuMENTs, F. A. (lULLEv, M. S. (i)p. 3-39).--The 
experiment recorded in this article is the first of a seri^^ to continue 
several years. The four following (questions were })ropoiiinfed: 

(1) Is it possible to (‘onduct a fewliiig test tliat will be ‘^uthciently aeetirute 
to be of value and at tbe same tune make it an object-lesson to tb(» practical 
cattleman and s?ive him information wliicdi be can make use of?^ 

(2) Is there anv prmdicable inetbod of sbelterini:; ran^;e steers in winter 
feediiiK, and w^ill it be i»rofitable‘^ 

(3) What fofsl htnfts that are obtainable in tbe fcState will liive tbe best 
results in proportion to <'(»st V 

(4) fan Uie <*(niiinon, uniniiiroved Te\as steer Ih^ fattenwl with profitV 

The experiment liegan January 8 and conlinned through nine 
periods of ten days ea<*h. Forty-eight steers in eight lots of six each 
and eight old cows in oiu* lot by tlniiiseJves were used. Tlie stec'rKS 
wwe native range cattle, three or four years old, and below the 
average of cattle in tlie State. Tliest* animals w^ere selected liecause 
it was ladieved that if it could be shown that sueli cattle could be fed 
with profit it w^oiild have a relatively greater influence in encouraging 
the improvement of native cattle. 

We decided to use forty-eigbt steers, and to handle them in such a w’ay that 
tbe number miglit be increased to b^e hundred or one thousand, if desired. W’e 
have used six steers to test each ration, knowing that men who feed on a large 
scale have little <*onfidence In f(‘edhig tests made wdth but one or two animals. 
The variation in gain in w<‘igbl of steers feil together on the same ration show’s 
that iKipuhir prejiullcc against single animal tests is well founded. 

While stockmen in Texas know that cattle will not gain in weight 
if ^exposed t6 cold, wet weather, it is generally believed that shelter 
is impracticable. Kange steers when confined and closely tied up 
are apt not to thrive, and if loft loose in the sheds, with their horns on, 
it is impracticable to keep a large number in a shed together. In 
tliis experiment, however, it w^as assumed that profitable feeding in 
Texas must include provision for sdielter. A feeding shed 38 by 80 
«tod 7/feet feigh was therefore eonstrueted lind the ebmn were 
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dehorned. An additional pen wa.s built outside in which six steer? 
were kept without dehornin^y. 

Dehorning ,—^This was performed successfully and with lesj? a])par- 
ent pain to the animal*' than might perhaps have been expected. 

While Rawing off the horns of a full-grown steer mu.N seem severe treatment 
and somewhat cruel, the fact that the operation leciuin's vei\\ little skill and 
time, that it is safe, that it tames the animal to a surprising degrois and tliat a 
drove of the wildest cattle nia> run Ukho togethei In a building like a flock of 
sheep, and that thej will fattcui f«ister alter dehorning than before, leads us to 
believe that dehorning has sohul the ptobleni ot making shelteiiiig practicable 
and that it will be adopted bj the Texas cattle feedei 

The author lxdie\es it is shown from expcninent''* with thousands 
of (*attle in diHeieiit parts of the country that (lehoriiin^ iiia\ b^ per 
formed as safeh as castration, ‘‘ while the jiaiii Milf'ered liy the animal 
tor but one oi two iniiuite-. is not to be comjiaivd with injuries wdiich 
cattle millet on each other with then lioriis wlieii massed together.'*' 

Fitdinq The eioht old cows had a latioii of silage, corn 

foddei, boiled cotton seed, and cotton-seed meal. Of tlie eiglit lots of 
steers, fi>e had silage and lia;s. Besides these materials, lot 2 had 
cotton-seed meal; lot 3, boiled cotton seed : lot 4. raw cotton seed; and 
lot 5, cotton-‘'eed meal and (orii-and-cob meal. Of tlio others, lot 6 
had cotton-seed hulls ami cotton-seed meal: lot 7, silag(% cotton-seed 
hulls, and cotton-seed meal; lot S. ha\ and corn in the ear with the 
shu(*k; and lot t), hay, corn in the ear witli the shuck, and cotton-seed 
meal. Cotton seed was iis(*d m various forms and combinations 
because it is one of the cheaiie-'t feeding stuffs m Te\ax Silage (eorn 
for the most })arl) was largely used to sliow’^ Texas stoi kmen. to whom 
it is “practically unknown,’' that it is an economical ami desirable 
feeding material. I'he iiUention w^as to adopt the (lerman standard 
for a ration, but on trial it was found that the cattle would not eat S 
pounds of digestible albummoids and IG pounds of carbohydrates and 
fat per 1,000 pounds of live wcMghl, nor silage in the ratio of I to 5. 

lu several years* experience in feeilUig Southern giown (oin sil.ige, we have 
found that cows and steerR would ue^e^ <*onsuine more than 3“i to 40 pounds per 
day to 1,000 pounds live weight, while the average ha> not been abo\e 25 poundR. 
The analysis of silage ghen bj the chemist shows that Southein grown silage 
has a higher nutritive >alue than Northern grown silage, and our experience In 
feeding indicates that we get the same return in milk, butter, and beef from a 
less quantity. 

' ArialyBes of the feeding stiffs are reported (pj). by H. H. 

Harrin^on, M. S., chemist of the Station, and his assistant, D. 
Adriance, and compared with the results of analyses at other stations. 

The average amount of food consumed per day per head for each 
period; the live weights of the several animals in eaclj^ lot at the be¬ 
ginning and end of the experiment, and at intervals during its con- 
^tinuimoe; the cost of the food consumed by each lot, and other data, 
^ # 1 ^ given in fourteen tables. 
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cans, not over 6 or 7 inches in diameter, in water to a depth equal to 
the depth of the milk in the cans. When cold water can not be 
obtained, set the milk in shallow pans, 4 or 5 inches deep, in a well- 
made cellar. (C) Skimming should take place after eighteen to 
twenty-four hours in summer, and twenty-four to thirty-six hours in 
winter, approximately. (7) Churn when the cream is nicely acid, 
but not too sour; A>hen the cream is thick add Avater. (8) The best 
temperature for churning in this latitude has been found to be 68° to 
65° in summer and 69° to 70° in winter; determine temperature with 
thermometer. (9) All vessels should be scrupulously clean; use 
hot water always,'" and if greasy, washing soda. (10) Use the test 
quality of dairy salt. 

nrLLEnX No. 0, .niNE, 1S89 

Feeding expeuiaiknis, F. A. {itili.ey, M. S. (pp. *8-89).—The 
experiment recorded in this article is the first of a seri^j^ to continue 
several years. Tlie four following questions were projiomuf^d : 

(1) Is it posHiblf^ lo toiulu(*t a fo<HlinK tost that >m 1J bo suflioiojitly‘aoonnito 
to bo of value iiiid at tlio sauio time make it an objoel lesson to tlie pra<*tleal 
cattleman aiiU t?i\e liiiii intorniatiou wlnoli lio can make use ()f?^ 

(2) Is IboK' an.^ l)rnetU‘}il)Je inothod ol sbeltorim? nnuro steers In winter 
foedinja:, and will it bo profltablo'^ 

(11) What to(sl stiifls tliiil uro obtaindblo in tlio Stato will tbo la^st 
leaults In proportion to eostV 

(4) ('an tbo coinnion, nniniproitMl Texas stoor be fatteiuAl >\itli pr(»tttV 

The exiiermienl began January 8 and (‘ontinued tbrougli nine 
perkxls of ten days each. Forty-eight steers m eight lots of six each 
and eight old cow's in one lot by themstdves wer<» used. J'he steers 
were natiie range cattle, three or four years old, and helow^ the 
average of cattle in the Stale. I'hese animals WTre selected because 
it was telievetl that if it could be shown that such cattle could be fed 
with profit it would lia\e a ndatively greater influence ni (uicouraging 
the improvement of native cattle. 

We decldtHl to uae forty-eight steers, and to Uaiidle them in sn<‘h a way that 
the number might be increased to fi\e hundred or one thousand, if d(»slred. We 
have used six ste<»rs to test each ration, knowing that men who feed on a large 
scale have little eonfi<len<*e in fwnling tests made with but one or tw'o animals. 
The variation in gam In weight of steers feil together on the same ration shows 
that iKipular prejudice against single animal tests is well foumled. 

Wliile stockmen in Texas know that cattle will not gain in weight 
if exposed to cold, wet weather, it is generally believed that shelter 
i« impracticable. Range steers when (‘onfined and closely tied up 
are apt not to thrive, and if left loose in the sheds, with their horns on, 
it is impracticable to keep a large number in a slied together* In 
tjiia experiment, however, it was assumed that profitable feeding in 
Texas must include provision for shelter, A feeding shed 88 by 80 
^ |i$#‘ altd 7,4^ high was thereWe constructed and the steers were 
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dehorned. An additional pen was built outside in which six steers 
were kept without dehorning. 

Dehomirt ^.—^This was performed successfully and with less appar¬ 
ent pain to the animals than might perhaps have been expected. 

While sawing off the horns of a full-grown steta* may seem st*vere treatment 
and somewhat cruel, the fact that the oi>eration requires very little skill and 
time, that it is safe, that it tames the animal to a surprising degree, and tliat a 
drove of the wildest cattle may run loose together in a building, like a flock of 
sheep, and that they will fatten faster after dehorning than i)efore, leads us to 
believe that dehorning has solved the problem of making sh(‘ltering practicable, 
and that it will be adopted by the Texas cattle fctnler. 

The author l^tdieves it is shown from exi>erim('nts with thousands 
of cattle in ilitf’ereiit parts of the coimtrv that tlehoniiug may be per¬ 
formed as saf<‘ly as castration, ‘‘ while the ])ain suHVred by the animal 
for hut one or two minutes is jiot to be compared witli injuries which 
cattle mtli(*t on each other with their horns when massed together.'’ 

Fvedthg stiiffn. —I'he eight old cows had a ration of silage, corn 
fodder, boiled cotton seed, ami cotton-seed meal. Of the eight lots of 
steers, five had silage and hay. Besides tli(‘se iiiat<>rials, lot 2 had 
cotton-seed meal; lot Jh boiled cotton s(kh 1; lot 4. raw cotton seed; and 
lot 5, cotton-seed meal and corn-and-co!> meal. Of the others, lot 6 
had cotton-seed hulls and (*otton-seed meal; lot 7, silage, cotton-seed 
hulls, and cotlon-seed meal; lot 8, hay and corn in the ear with the 
shuck; and lot 9, hay, corn in the ear with the shuck, and cotton-seed 
meal. Cotton seed was used in various forms and combinations 
because it is one of the cheape'^t feeding stuffs in Texas. Silage (corn 
for the most part) was largely ll^ed to show Texas stoc’kiiHui, to Avhora 
it is “ practically iinknowui,” that it is an econojiiical and desirable 
feeding material. The intention was to ado))t the German standard 
for a ration, but on trial it w^as found that the cattle w ould not eat 3 
pounds of digestible aU)nminoids and It) pounds of carbohydrates and 
fat per 1,000 pounds of live weight, nor silage in the ratio of 1 to 7). 

In several years’ experience in feeding Soutiiern grow n t'oru silage, have 
found that cows and steers w’ould never eonsume more than .sr> to 40 pounds per 
day to 1,000 pounds live weight, while the average has not l)Of?n al)ove 25 pounds. 
The analysis of silage given by the cbemtst show's that Southern grown silage 
has a higher nutritive value than Northern grow n silage, and our experience In 
feeding indicates that we get the same return in milk, butter, and beef from a 
less quantity. 

• Analyses of the feeding stuffs are reported (pp. 28-31) by H. H. 
Hg.rrington, M. S., chemist of the Station, and his assistant, D. 
Adriano/e, and compared with the results of analyses at other stations. 

The average amount of food consumed per day per head for each 
period; the live w^eights of the several animals in eacl^lot at the be- 
^pnjipg md end of the experiment, and at intervals during its con- 
the 00^ of the food consumed by each lot, and other data, 
^ jgiym in tiiblea. 
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Profit in —At tht^ preh**nt lime the max’ket value of the 

steer is determined ]>rincipally by his fatness, though in certain mar¬ 
kets objection is made to cattle f<Kl on cotton seed. It is, howe\'er, 
beginning to be underst(K)d that more attention must be paid to the 
effects that different fecnls have on the quality of the meat. The 
author of this article believi's that the time will come soon wlien the 
quality of the meat will determine its Aalue as much as its fatness.” 
In Texas, a natiA'c thnH?-year-old steer weighing 800 pounds is esti¬ 
mated to be worth J ’] cents gross, or $14. When fattened to a weight 
of 1,000 jK)unds, a small steer will lie worth from $27.50 (2| cents) to 
$80 (8 cents): in other words, a gain in value of from $13.50 to $16 
is made by adding 200 poimds of fat. 

Our oxiHsriment liulictites lluit 200 s^aln in wclglit may ho made from 

to $9 worth of <<ila#3:o, c*ottou seed, <*ottoii-seod meal and t*otton-ineed hulls, 
leaving a iJX)od marjujin for pmAt alter dwhictiniB: <*o8t of hilioi’, wear and tear of 
plant and use ot capital. 

‘‘^The higli value ol cotton-seed hulls and cotton-si'ed^meal for fat¬ 
tening cattle is shovn by this eYj.^eriment.*" The best result was 
obtained with a ration of boiled cotton seed. Within the past two 
years, feeding plants with capacity for feeding from one thousand to 
three thousand head have iK'eii put into operation at the largest oil 
mills, and the business promises to enlarge until all the hulls will be 
consumed at the mills.'' It is thought that it would be better to 
dehorn the range cattle and feed them loose under sheds rather than 
to keep them in open yards, or tied up under sheds with their horns 
on. In this experiment the steers kept outside and not d(»horne<i 
made the lowest gain during nearly the entire time/' 

The following are among the conclusions drawn 
from this experiment: 

(1) The value and necessity of shelter are clearly shown. This 
result confirms the experience of <)ther cattle feeders in tlie South. 

(2) Dehorning is essential to make the sheltering of range cattle 
practicable. 

(8) For coarse food uk» corn, sorghum and i)ea-viue silage, hay 
where it can be pr 9 duced at low cxKst, and cotton-seed hulls near oil 
mills; for the more concentrated part of the ration use boiled cotton 
seed, cotton-st*ed meal, wjth perhaps .some corn, rice meal or rice bran 
in sections where they can pi’ocured cheaidy. If the corn and 
mrghxxm grown for silage are planted thin and not harvested until 
nearly ripe,' the silage will contain a considerable amount of graiui 
I 0 fcnd, fed with cotton seed and cotton-seed meal, will produce a better 
quality of beef, 

(4) The indication is that silage and boiled cotton ^eed make the 
cheapest rapidly fattening ration* Next follow in order 

and cotton-^ed bulla; cotton-seed meal^ cotton-eeed 
; raw mtton md *nd ailagej mm, mi bay i^| the 


A.^iL , 



155 


Suggestions to feeders .—In fattening: animals t\N() things aiT essen¬ 
tial: 0) Keep the animal comfortable; and (2) induce him to eat 
the largest aiuoiint of nutritious food. 

Cattle fall off as rapidly duiiii^ a eold rainy spell in Texas \\itb the leiupera- 
ture at the freezings point oi «i little under, ah the\ do in Dakota ^Mth the tem- 
jiieratiire lielow zeio 

Kange cattle need room in which to move about, and though they 
may lie confined in a building, should lie tied ui> by tlie head. 

Wild aittle must h< huudhd quietly .—If stiiick with a whip or dis¬ 
turbed in any way they will stop gaming weight for a time. Dehorn¬ 
ing seems to ha\e a marked effect in subduing wild steers. It is 
thought tied the operation should lie peiformed a short time before 
the cattle aie shut u]i for feedmg, "'so that tlie\ ma\ be fattened 
while their heads are somewhat tender.''' If confined, cattle should 
be fed tsMCf a day by the same pei*sons, and not visited In strangers 
for at least a montli. Feed each time only what the cattle will eat 
and vary the lations to stimulate tlie appetite. A little salt may be 
sprinkled on the foo<i but (‘aie should he t<iken not to give too much. 

tSnmtifii Especial attention is called to eertain j)oints 

that need (ireful inv(‘stigatioii. While m all the Southern States 
cotton sc^ed and its piodints now have a gicat value as feeding stuff’s^ 
cotton seed meal alone has been ^aiefull.v studied as icgards its 
digc^stible and mitntne Aalue. Ihe diirestibilitv of cotton-seed ImlF, 
the feeding value of which lias Ihhmi found within the past three Aears 
to 1)0 equal to a fair (jualitv of hav, needs to 1 m^ ai ( urately determined 
The nutntiye value of the oil in the vvliole ‘-eed should al’-o be studied. 
The tests naide in the expeiimeiit icqiorted in this bulletin all show 
the value ol cotton H‘ed for *" uipidh loading np tiie steer with fat,” 
and that cotton seed at $7 pei ton is a clieapei feeding material than 
cotton-seed meal at To make 1 pound of gam. pen 2 required 

11,08 pounds of silage, 1.4 pounds of hav. 2.01 jxmnds of cotton-seed 
meal. Pen (> recjuired (>.74 iiounds of cotton-seed hulls, 2.70 pounds of 
cotton-seed meal. Pen 7 lecjuired 5 84 pounds of cotton-seed hulls, 
4.67 pounds of silage, 2 64 pounds of cotton-seed meal. This indi- 
cates that the hulls have a higher nutritive value than silage. Cot¬ 
ton-seed meal supplies what is lacking in the hulls, and cotUm-seed 
meal and hulls should make a ration of high nutritive value, pro¬ 
vided a considerable part of the hulls is dige'»tible. 

TEllMONT. 

Vermont State Agricultural Experiment Station. 

Departuunf o] I tituisiiy of 1 fimout 

l^ocation^ Burlington Director, W» W Cooke, M A. < 

BULLETIN No. 11, MARCH, 1889 ^ 

AnALTSIS OV FEirmiZBRS UCENflEl) FOR BALE IN A^ESMONT FOR THE 

1880, W. CwKE. M. A. (pp. 3-15)*—This contains the trade 



values of fertilizing ingi‘edients foi 1889, as agreed xjpon by the sta¬ 
tions in Massachusetts, Connecticut, and New Jersey; explanuTions 
of these values; fertilizer statistics for Vermont in 1888; a tabular 
record of analyse-^ of twenty-eight licensed fertilizers, and a compari¬ 
son of the average^ composition and value of licensed fertilizers for 
1888 and 1880. Estimates based upon returns from one hundred and 
two railroad stations in the State indicate that about 4,200 tons of 
lertilizeis, valued at about $150,000, were sold to Vermont farmers in 
1888. The quality of the fertilizers sold in 1889 is about the same as 
in the previous year. The average selling price has decreased this 
year 33 cents per ton, but as the average value has also decreased just 
about as much tin* fanner gets thd same fertilizing material for his 
money as last year. 


BinXETIN Ko. 15, JUNK. 1880. 

Effect or fertilizers ox the roMrosiTiox of corn, W.^. C/Ooke, 
M. A, (pp. 3-10). —In the experiments recorded in this article the 
intention was to test the wants of the soil by an analysis of the crops 
produced with different fertilizers. 

The earth was cluR out of n trencli, 6 feet w'ide and SK> feet long, to the depth 
of 16 inches. The trench was then di\Idod by a board partition into sixteen 
plats, each 6 feet square and 18 inches deej). When these were filled with dirt, 
each load w^as scattered as (»veu!,> as possible over the whole sixteen plats, to 
ellnilnate from the experiments all differences of soil. The soil used was a clay 
loam, gatherwi from the suiface of recent plowed sod ground, and a load of 
clear sand w^us added to each tw^o loads of the loam. When the ground had 
settled It was leveled, the fertilizer Intended for each plat scattered broadcast 
over it, and then each plat spaded (> inches deep, thus thoroughly and evenly 
working the fertilizer into the upper 0 inches of each plat The two end plats 
and one near the middle were left without fertilizer, to serve as a basis for judg¬ 
ing of the effect of tlie fertilizei’s of the other plats. 

The fertilizers contained nitrogen, phosphoric acid, and potash, 
singly, two by two, and all three together. Nitrogen was furni^ed 
by nitrate of soda, suljjhate of ammonia, and dried blood; phospho¬ 
ric acid by superphosphate, phosphatic iron slag, and insoluble South 
Carolina rock; potash by muriate of potash. The crop was Sanford 
corn, which was cut before it was ripe to escape frost. Tables give 
details of first appearance of tas-oel, bloom, and silk; average height 
of stalk in inches at different dates; analysis of crop; weight of con¬ 
stituents of crop; per cent of each fertilizing ingredient in the dry 
n^atter of crojj; weight of nitrogen, phosphoric acid, and potesh per 
acre added to the land and subtracted in the crop. 

The highest yields were with phosphoric acid, used alone or with 
oth^ materials. Phosphatic (basic) slag gave fully as large yidds 
as dissolved phosphate, and also produced much better results than 
^h^issplved ^wth Carolina roch. Only when phosphoric acid was' 
ti^e a noticeable increase in the dry pt tha cwop. 
of star(^ was hi^ghest whan acii4 was 
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present in abundance in the fertilizer, and lowest when potash was 
used instead of phosphoric acid. The same was true regarding the 
amount of starch per plat. 

Assuming that the diff<u’enees in produce M^ere due to the fertilizers, 
it appears that achiition of nitrogen alone increased the per cent of 
nitrogen or albuminoids in the crop; addition of potash or of nitrogen 
and potash did not change the jht cent of nitrogen; addition of phos¬ 
phoric acid alone or in coinhination lowered the per cent of nitrogen, 
but each time it so increased the Avcight of the crop as to actually take 
more nitrogen from tlie soil than when nitrogen comj)ouiids alone were 
used,” To the (piestion whether the ajialvsis of the plant shows the 
iieeds of the soil a negative an‘-vver is given. 

In several of tlu^ trials, although the aniount of nitrogen supplied in 
the fertilizer was quite large, yet the crop contained even more nitro¬ 
gen. This is in accord with the lesulls of (‘xperiinents on corn con- 
duct(‘d some years ago in ditl'ereni pai*ts of the country, which iu- 
clud(H] S(*vei-al by the (biiversify of Vennont and State Agricultural 
t^^ollen*e. Thes<* indicated that corn ""did not need much artificial 
supply of nitrogen: that the nitrogen ai)plied was almost alAvays at a 
financial loss, and that if plenty of phosphoric* acid and j)otash was 
given it would siij^ply itself with nitrogen and make a good crop.'" 

The same j>lats, wUhoni aUditinDal UMMillzer. have lu'tai sown this year to i)eas 
and oats, to he follovNcnl hy barley, ry<», and jxrass. Kacli crop will he fully 
analyzed as above to s(‘e what elT(*(*t is j^roduced by the f(‘rtilizers and how long 
that efl’ect can la* traced. 

Analysis or hay, W. W. Cookk, M. A. ([)p. 17~:?0). —Analyses 
Avere made of samples of Avhat was considered first-class hay from 
farmers in diflerent parts of tin* State Avho had taken premiums in the 
blitter exhibit at the meeting of the State Dnirymen s Asswiation in 
January, 1888 . From the, tabulated I’eeord of these analyses some 
conclusions are draAAui, from AAhich the folloAAung points are taken: 

(1) The A^ariation existing betAvmi samples of hay, all of which are 
considered good, extends to the fertilizing as Avell as the feeding value. 

(2) Either because those samples AA-ere selected ones or because Ver¬ 
mont produces a superior quality of hay, the results of the analyses 
were better than those for the aA’^erage of hay analyzed in other States. 
The probabilities are thought to faAxir the second season. 

(3) In both fertilizing and feeding value the chwer excelled the 
timothy. 

(4) It is estimated that the fertilizing value of the early cut hay is 
much greater than that of the late cut. As the grass grows older the 
increase of substance is greater than the increase of the valuable fer*^ 
tilizing ingredients, and more of the latter are washed out and 
brought back into the soil by rain from the older limn from the 
younger h^y; hence, if hay is to be sold from the farm, that should be 

whi<4^ was most fully matured when cut 
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Virginia Agricultural and ICecliaiiical College Biepenment StfttiOn. 

Bepaitment of ] nf/hna ifmtultutal uml Mechanical VoUcifi 
Ijoeatioii, Blaeksbui^: l)lmtoi% AVilUam B PreMtou 
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Fuji) KX!** HI Ml-MS uiiu ihwilizers <»n uiieat (pp. 1-19)—The 
chief ob|Cct of these evpenineiits uas to observe the effects of iiitro- 
|2fen, phosphoiK add, and i)otash. sin|rh ; of ))hosphorie acid and 
potash togrether (lni\ed niineials), and of nitio^en when ad<led m 
different forms and amounts to the jihospbonc acid and ]>ota^ 
Phosphoric acid was supplied in acid phosphate, jHitash in kamit, and 
nitrogen as nitru a(ul in nitrate of soda, as ammonia in sulphate of 
ammonia, and as organic nitrogen in diiod blood The jihosphoric 
acid and kaiiiit were used at the rate of 400 [lonuds each jier acre, the 
former containing 50 poumK of phosphoric acid, the latter 50 pounds 
of potash and the coi responding amount of (hloi ide of socfiuin Each 
foini of nitiogen was applied bv itself, and was also used in combina¬ 
tion with the phosphoiK acid and jiotash in thiee diffeicnt amounts, 
^‘one-third ration,’' *‘two-thnds lation,” and full latidn,” supply¬ 
ing, respectnch, 20 pcamds, 40) pounds, ami 00 iiounds of nitrogen 
per acre There weie thus three groups of comjilete fertilizers m 
which nitrate of soda, sulphate of ammonia, and dried blood were 
used in turn in tbieo difleienl (pnuitities, the amounts of mixed min¬ 
erals remaining the same iii all Stable manure was also used at the 
rate of M) tons per acre, and one plat was left iinmanun‘d 
The soil IS ‘‘ a calcareous cla\, well drained, a\eiaging 0 inches m 
depth, and underlaid with a stiff clav subsoil.” A*- jiiecautions to 
Hocure eieiiiiess of soil, the field, a clover sod fi’om which the first 
crop had been removed, v>as plowed in September, 1880, and seeded 
to wheat, and ‘Slight additioiih of manure were made wherever it 
wa«» deemed necessary.” It was divided into plats and seeded to 
wheat m September*, 18h7. These jilais were again plowed in 1888, 
and Fultz wheat sown The ])lats were one-fourth of an acre each, 
and separated bv sb tps 4 feet in w idth. 

In the order of heading out, the plat treated with acid phosphate 
was first. Taking this as a standard, that with mixed minerals was 


four days late; those without manure and witli complete manures, six 
days; with nitrogen alone, eight clays; and with stable manure, ten 
4aya* ^The relative order w as the same in the ripening of the crop. 

Tables are given showing the yield of gi*am and straw, the propor¬ 
tion of grain to straw, the quantities of nitrogen, i>hosphoric acid, and 
potash applied in the fertilizers and recovered m the crop, the cost of 
lertalizera, the value of the crop, and estimates of the increase in yiel4 



owr the yield of the unmannred plat, and the pecumary 
pBt the iise of tjie fertiliae**s on the iaatimptSon tfeM 
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;Tlie foUowirig summary is condensed from the tabulated results: 

Taluable i .. ' 

ing]«di> i ^ , 

6Hts of l^roauoe. f’ecuniary ronulte, 

fertlUKera. I 


Produce. 


1 _ Increase 

! I Increase iwithmtro- 

I Total yield ! K^nover 

neraci’e ■ ! mixed 

, \ ^ ' j over no i minerals; 

I I I manure. | orde- 

! 1 'f^rease ( -).i 


2 I I S ‘ -S : g I .2 i \ B 

g ! I 11 S i I fi , 2 g 2 

15 , 0 , 1 ( 1 , Oice o ®!c 5 S, 


nothing. 

Nttrogen as- 

Nitrateof soda..., 

Bulphate of am¬ 
monia . 


10.6' 888 


Dried blood. 

PliOBi)horic acid (su¬ 
perphosphate). 

Potash (kainit>. 

Phosphoric acid and 
potash (mixed min¬ 
erals) . 


i».8 
5tf 21.8j 


68 68 9f 8; 


Complete fertilizers, 
mixed minerals and 
nitrogen: 

Kitrate of soda 
group— 

One-third ra¬ 
tion . 

Two-thirds ra¬ 
tion . 


Full ration. 


Sulphate of am¬ 
monia group— 

One-third ra¬ 
tion . 

Two-thirds ra¬ 
tion .. 

Pull ration. 

Dfied blood 

|fr<mp— 

One^third ra- ' 
tion. 1 



lUmh 1 

Lbn. 

Butib. 

Uh. 
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1 1 

ki 1 

i 
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1 
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5.2| 
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288| 


- ... 

17.81 

17.28 

! 12.67 4.88. 
».»6 7.8H. 

ltt.8' 

1 
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- ... 


20.74 

2.60 24.14 . 
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1 

1 
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1 2,63S 
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1 
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81,1 
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1 40.6 

8,004 

30.1 
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1 
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40.9 
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89.8 
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17.7 
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The following are among the a>nclnsi(nis made on the assumptW 
above referred to: 

(1) As regards the yield: When the ingredients were applied 
singly the largest yield was wdth the phosplioric acid, the next larged 
with the potash, and the snuillest with the nitrogen. St^able manure 
gave less returns than the complete fertilizers containing full and 
two-thirds rations of nitrogen. 

(2) As regards the pecuniarv ju'ofil or loss: Applied alone the 
'"^phosphoric acid and potash v\ere profitable and the nitrogen unprofit- 

The coin})lete fertilizers were profitable in all cases except 
those in A\hich snljdiate of ammonia, one-third ration, and dried 
blood, one-third ration, were used with mixed minerals; those wdth 
the full ration and w ith the t w’o-thirds ration of sul])hate of ammonia, 

* those with the full ration and twv>-thirds ration of dried blood, and 
those wdth the two-lliirds ration of nitrate of soda, w^ere the most 
profitable. Stable manure was also profitable. Attenlian is drawn 
to the fact that the j*esult‘- of oix' sem-^onV Avork do not sufliw for 
broad generalization. 

WENT VIR(;TN1A. 

West Virginia Agricultural Experiment Station. 

iiUitmint 0 / \S(Ht ^ ir^mta I mrctHtlff. 

Location, Mortjaiilown. Director, John ^Ijerw, Ph 1>. 

BULLETIN No 4, MARCH, 1HSU 

The (reameua' iNmnsTin^: its \i)\PTABTTjrY ih) West ViimiINja, 
A. 0. M\(uu dee, B. S. (pp. HO-121).~-Attention is called to the 
natural ad\antages pos^(‘SM*(l by this State, which are likely to make 
the creamery industry successful. The arable lands of a large part 
of the State are very hilly and cultivated with great difficulty. It 
WTMild Ih? miicli more ecoiioniical to convert these steep hillsides into 
pastures than to continue the attempt to raise wheat, corn, or hay on 
them. The success of the comparatively few" men in West Virginia 
who hav (5 thus far adojited tins plan of farming confirms this view. 
To show the relativ ^ iirofitableness of dairying, the estimated value 
of the product of 10 acres in wdieat or corn for ten years is compared 
with that from tour cow s kept on the same area during the same time. 
The gross receijits for the AAheat cro]) in ten years are estimated to 
be $2,280, and for tlie corn crop $2,150. The four cows will have 
prbduced in ten years butter, cheese, skim-inilk, buttermilk, amd 
calves, to the value of $3,185, besides the manure, which would be 
large additional item. When w^heat or com is raised year after 
the land steadily runs clown and produces less and less, while ibe* 
ether hand, dairying would enhance the productiveness of the fatlM* 
^ a larger money return from the products of milk 

plant is necessftry lor a <a:«ania>7« Ibtqfiatiii 
of appafi^t^ (mmamf ioi 
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iriilk of from one hundred to two hundred cows, and also for a 
creamery with a capacity to manufacture the milk of from two hun¬ 
dred to five hundred cows, and a plan for a creamery building, witli 
Specifications so detailed that any ordinary carpenter <‘tin erect the 
building with little trouble, as all the material to be ustnl is specified/' 
These plans are illustrated with diagrams. The centrifugal sepa¬ 
rator is doKTibed and a system of checks for keeping accounts 
betwetui the creamery and its patrons is ])roposed. The creamery 
business is further dis(*uss(»d under the following toi)icvs: ‘‘How 
private and eo-operati\e <reamerie-> are eonducted/'Mode and value 
of testing milk/' Plan-, of organization/' “ AVhat is the advantage 
of a creamert in a eommuiiity ^Farmers are urged to aj^ply the 
creamery test^ to tin* indi^idl^al cows of their own herds, so as to find 
out \vhich of their cows are not profitabk*. A plan is suggested for 
an organization of farmers, and the Station ofievs |)eiN(>nal assistance 
in the estahlidiinent of now creameries. 

BULLETIN No. .IT Nl^. ISSO. 

Thk skle(TI<)N ov MiLcn rows, A. C. Maoridek, B. S. (])p. 124- 
189) (illustrated).—This bulletin was prejiared with a view’ to assist¬ 
ing farmers in the selection of “ cow’s for suj)plyin£r milk to (TcanuT- 
ies wh(*re buttei* is the main product of manufacture." It contains an 
account of the ‘‘ jHiints nsuall;s possessed by good mil(*h cow’s," and 
explanations of the escutcheon or milk-inii*ror " and of the methods 
used in determining tlie age of cattle," compiled in large part from 
Flint's Milch (\)W’s and Dairy Farming/' from Avhieh woi’k are also 
taken the plates used to illustrate the bulletin. 

OlSTHIl^. 

Agricultural Experiment Station of the University of Wisconsin. 

Department of 1 niierstiif of Wt'ieoufsui, 

Location, Madison. I>ireotor, TV. A. B A«:r. 

BULLETIN No. IS, .TANTTAKY, 1SS9. 

The constitution of milk, and some of rilE (ONDiriONS WIIKTT 
AFWEi'T THE SEPARATION OF (REAM, S. M. BaIK’(H’K, Ph, D. (j)]). 
6^86).—The chief feature of this bulletin i^ the discussion of fibrin in 
milk, and the w^ays in which it affects the formation of cream. Pre¬ 
liminary to this, however, the importance to farmers of a knowledge 
of the nature of milk is urged. The bulletin also explains the chem¬ 
ical composition of milk, discusses the milk senim, which contains the 
albomen, casein, milk sugar, salts, and other solids not fat *’ of the'* 
mift; describes the fat globules, giving statistics of their size and 
calls attention to the small proportion of fat ii/tfie first milk 
im4 the large proportion in the strippings, showing how^ it increases 
increase of solids not fat in the milk serum, and how it tends to 
« of fat globules in creaming; es;plains the viscosity of 
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milk,’ iilostratra the discussions by results of experiments ttt the Sti!^ 
tion and elsewhere; and shows the bearing of the facts upon tM 
creaming of milk and the proper methods of handling milk and df 
making of butter. 

MiJJe fihrh). —^The announcement that besides casein and albumen 
there is in milk a nitrogenous compound similar to the fibrin of bloo4 
was made by the author in 18H8.* To this he gives the name fibrin, 
milk fibrin, or lacto fibrin. The observations which led to this impor¬ 
tant conclusion and the chemical and other tests by which it is sup¬ 
ported are «tated in some detail in the bulletin. 

The theory on uhicli the author proceeds is, in brief, that the fibrin 
of milk, like that of blood, is an alliuminous substance which sepa¬ 
rates by (‘oagulatioii in the form of minute, elastic fillers. These make 
a network in vliich the corpuscles of blood or the fat globules of milk 
are entangled. In blood large clots arc thus formed, while in milk, 
in which the amount of fibrin is cxti’emcly small, the^clots are too 
uiinute to be seen u ith the naked eye. Tf milk is put ninder the 
microsooiie as soon as drawn, there is no aiiix'arance of fibrin and the 
globules arc diftused uniformly through it: in otjier words, it has the 
appearance of a jicrfc.-t emulsion of fat in nulk serum. But fibril 
forms soon and clots containing fat globules are sjieedily visible. 

Observations and experiments cited indicate that in milk as ordi¬ 
narily handled “ the coagulation of fibrin begins at the surface and in 
contact with the sides of the \essel; that it is ha.stened by contact with 
any rough surface, liy agitation, and by exposure to air; and that it i« 
retarded by cold and by certain chemicals.*’ Since the amount of 
fibrin in normal milk is lery small, the influence of its weight alone ia 
promoting the rise of fat would not lie very iniiiortant. Indireriily, 
how'ever, these clots have a decideil influence, “ entangling not <mly 
the fat, but the other matters, solid and gelatinous, in the milk, which 
are either carried into the cream, or, if the solid portions are too 
heavy, are prevented fi’om rising at all.” In short, the clots of miUl 
fibrin with the fat globules entangled in them are slower to rise than 
are the fat globules w’hen alone and mitramiuelod by the filain. 
Hence fibrin tends to hinder the creaming of milk. Whatever teiuls 
to favor the formation of fibrin clots or to prevent their rising whan 
formed is, in so far, imfavorable to the rising of cream. WhateW 
tends to pre^Tiit the formation of fibrin in helpful to creaming. 

Observations with the microscope, experiments with artificial emtd- 
sions, and chemical tests developed marked analogies between tlM 
fibrin of milk and that of blood. In both milk and blood the formiK 
tion of fibrin and the grouping of corpuscles begins after the milk Hr 
blood is drawn, and can be prevented by sodium and potassiiift 
hjl'dratos or by various salts. Artificial emnlfions with no 
t<i,4iap|ily fibrin showed no tendency to grouping, but when 
Clersia^ 'oi^ 

tVafliiihtiiril^ twrinltiii-al tlrlrnin 
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si^rmn^ so propurcd that fibrin would form in it, was added to such an 
emulsion the globules groui)ed exactly as in milk. For chemical tests 
peiwide of hydrogen and guiacmn were used and tlie reactions of 
milk and blood fibrin were very similar. 

The effects of temperature upon the specific gravities of fat and 
milk serum and uimn the viscosity of milk are discussed and experi¬ 
ments des(Tibed. The vis(‘osity is found to decrease as the tempera¬ 
ture rises. High temperature would, therefore, be favorable to cream¬ 
ing if it were not for the formation of fibrin, which is aided by the 
high, and liindered by low. temperature. With th<‘ centrifugal sepa¬ 
rator the effe(‘t of the ceutrifugai force is to increase the effective 
difference in weightl)etwe(ui the lighter fat globules and the heavier 
fibrin. The fat globules move (|uickly to the center and escape 
entanglement In tlic fibrin, while the latter gathers to a greater or less 
extent on the drum of the centrifugal; hence, high temperature favors 
creaming with the ceutrifugai. The formation of fibrin helps to 
explain the delay m setting of milk. When milk stands for some 
time liefore cooling, fibrin forms, and the fat globules are entangled 
in the clots and rise slowly. Wanning the milk again after it is cool 
does not mend the matter, because it docN not integi'ate the fibrin 
clot*^. But if milk IS cooled on ice as soon as dnuvn fiom the cow the 
fibrin clocks not form so (|m(kl} and creaming is more (‘oinplete. 

Coagulation of fibrin may be presented by \arious chemicals, as is 
clearly illustrated by figure^ from micro-iihotographs and by numer¬ 
ous experiments in which the cream rose rapidly from milk to which 
about onc-tenth of 1 jicr cent of caustic soda was added. Tlie fat left 
in the skim-milk wuis less and tlie butter product was greater when the 
caustic soda was added. The jirac'tical ol)jiM*tions to the use of <‘hem- 
icals are that special training is recpiircd and that the value of the 
skiin-milk is impaired. 

The following conclusions are drawn by the author from his experi¬ 
ments and collateral considerations: 

(1) That milk w'heii fresh is u perfect euuilHioii, the fat i;I(>hnles beiiijc free 
and wuthotit an envelope, 

(2) That tlie chief <Uffcrouee« In the coiuiiosition of normal milks are due to 
variations In the amount of fat, the remainder of tlie milk, known as the milk 
setuin, being quite uniform in csmiiKisitiou in all milks. The variation in the 
amount of serum solids in milk from the same cow is rarely more than one-half 
per cent* in milk from different c^ow’s of the same breed it is usuuJly less than 1 
per cent, and in milk from eow’s of dilTerent breeds not more than i>er mit. 
This holds true even w^hen the fat vanes as much as 7 or 8 per cent. 

(a) That milk contains a principle analogous to or identical with blood fibrin 
which is capable of siKmtaneous coagulation, the clots of wdiich entangle the fat 
gtohhlea and to a considerable extent prevent an efficient creaming. ^ 

(4) That the most etficlent creaming is obtained when conditions are supplied 
which retard or prevent the ooagttlatlon of fibrin. This may, ityiractioe, be beat 
lidcuiapliahed W sotting the milk directly after milking iu cold wa^er, the emun- 
te be of bright tin or otftef metal that can easily he kept cUmui. 

% nf l trWM!^orte«, or wh«B for any reason the setting must be 

I 'nf 8fves as satiafaetory results as the centrifngaL 
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In this investigation the author lays but little emphasis upon the 
action of ferments in the coagulation of fibrin. The investigations 
of Professor Conn, reported in Bulletin No. 4 of the Storrs S^jhool 
Agricultural Experiment Station, have called attention anew to the 
♦ action of bacteria in milk. These two investigators, then, are ap¬ 
proaching the same subject, but from different standpoints. What 
is now wanted is the further study of the fermentation in milk. 
Among the questions that need investigation are; 

(1) Does normal milk contain a ferment (or ferments)^ analogous 

to tlie fibrin ferment which has becm assumed to cause the coagulation 
of blood? If so. is this ferment contained in the milk as the latter 
is elaborated in the lacteal glands, or is it acquired from the air 
after the milk is drawn from the cow? Is it an unorganized ferment, 
independent of bacteria or other organisms? What are the condi¬ 
tions under which the action of the ferment Is exercised? What are 
the changes in milk which it causes? ^ 

(2) What bacteria and other organivsins which cause fermentation 
does milk receive from air? Under what conditions do they act and 
what changes do they cause in milk and cream ? 'J’lu* solution of 
these and kindred questions wdll require profound, painstaking, and 
long continued e\})eriinental study; but that study is indispensable. 
The attempt to get at a satisfactory explanation of the processes 
involved in the formation and i*ij)ening of cream, the souring and 
coagulation in iiulk. and the making of butter and chw.se without an 
iinderstaiidiug of the nature and the action of the ferments and the 
processes of fermentation in milk is work in the dark. This is simply 
one of tl)e many illustrations of the need of abstract research to 
explain processes of the greatest importance, and to make tlie prac¬ 
tical application most feasible and most successful. 

BULLETIN No. 10. APRIL. 1889. 

Introduction—notes on silage, W. A. Henry, B. Agr. (pp. 3, 
4).—Although there are now probably 2,000 silos in the State, the 
demand for information on tliis subject is greater than ever. The 
object of this bulletin is to answHT inquiries received by the Station. 

Fi-om our corre«ix)ndeuce and reports Ratliered at Institutes It is plain that 
nineteen farmers out of twenty w'ho have used the silo are well pleased with 
this method of food preservation. Though all ha\e not been able to secure first- 
class silage. 

While we already know much about the silo, very much remains to 
be found out. The high temperature developed in the silo as at 
present managed involves waste. How to prevent this is still a 
problem. To produce sweet” silage, which seems very desirable, 

^ the essential condition appears to be that the com be well matured^ 
tbat it contain relatively little water. Farmai^ are warned 

sSkgB exclusivfljj^, an4 ^ < 



farmer who needs the silo is the one who is carrying a large number 
of cattle on a given area.” 

SiU) BiJinDiNG AND FILING, L. H. Ad\ms (pp. 5-15).—For econ¬ 
omy in building and ease in handling the silage, the silo should lie in 
the feeding barn if possible, otlierwisc adjoining it. A cubical silo 
will require less luniber and bring less silage in contact with the walls 
in proportion to its capacity than a long, narrow building. Depth 
in a silo is always preferable to breadth."’ Directions for building a 
silo are given and illustrated ith cuts. P"or painting the inside walls, 
coal-tar ha^ worked well in one st^ason’s experience at the Station, 

By the use of the old self-rake reaper for cutting in the field, and 
conveniently equipped wagons for hauling, corn can be put into the 
silo for from 50 to 75 cents per ton."" A convenient wagon rack for 
drawing fodder corn is describe<l. 

The length of the cutting desirable apjiear'. to turn upon somewhat 
clos(T packing on the one side and extra expense of fine cutting on the 
other. While it is true (hat silage cut fine may pack somewhat 
closer than that cut long, it is doubtful whetn(*r there is any material 
gain ’" from very fine entting. The greatm* ^^xjiosiire of the inner part 
of the finely cut stalks to tlie air may ])erhaps favor more fermenta¬ 
tion, which is a disadvantage. Tliore is no necessity of cutting silage 
fine in order to have it eaten. It is recoinmeniled tliat cuts as long as 2 
or inches be tried with some of the fodder and the results reported; 
the expeiiH* of making silage will ))e considerably decreased. If the 
corn is sulficiently matiins and is jint into the 4lo without rain or dew, 
there need be no fears about the (juality of the silage, Avhether put in 
sIowIa’ or rajiidly. Only the immature fodder needs wilting. When 
the corn has dried so that the l<»aves rustle and break in handling, it is 
difficult to pack it so close as to exclude air sufficiently to prev'cnt 
molding. AVlien filling is com})leted, a foot and a half of chaffed 
straws, marsh hay, or corn stalks will make sufficient covering. The 
use of weights is now" about obsolete.*’ If one croji, as clover, only 
partly fills the silo, another, as corn, may placed over it. 

VARlF/riES OF CORN, CHANGES IN THE SILO, AND FEEDING RATIONS, 

F. G, Shori fpp. 10-28). — VariefieH of corn for sthtge, — The larger 
varieties do not usually ripen in Wisconsin. Tests w"ere made with 
nine varieties of flint, dent, swx*et. and so-called ensilage corn, in the 
endeavor to find a corn combining a fairly large yield w-ith early 
ripening. They were planted in plats on well-prepared, rich land. 
Samples from an area of 120 sejuare feet were taken for analysis. 
Comparing the total produce of the several plats with the composi¬ 
tion, it appears that, judging by these tests, “ at the date of cuttings 
September 0, the x'-alue of the corn acording to the yield of dry matter, 
wOidd be ill the following order, beginning with the highest: South- 
ejfcU Horse Tooth, Southern Ensilage, Smedley Dent, Normandy 
l^ite Fargo Brothers’ Ensilage, B, & W. Ensilage, Sibley’s 

Tooth-^^ The season, however, was exceptionally favorable to 
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the growtli of Southern and advense to the Northern varieties* 
Tests of anoiher season, esiDecially if it be cold and rainy, may change 
the order materially. 

The weight of green fodder per acre is no indication of the true 
value of the corn, since the dilferences in the i^ercentagt* of water and 
actually nutritive substance are very wide. The large, rank growing 
varieties are apt to l)e T\atery. As the corn matures the proportion 
of water decreases and that of dry substance increases very mate* 
rially. The ordinary varieties of field corn, either dent or flint, will 
prove satisfactory for silage, but the Station favors smaller varieties 
than usually been used for silage, and no variety that will not 
mature in ample time to be gathered into the silo Wfore there is 
danger of frost. 

of plantlof /,—'^The corn should be planted so thin that 
considerable grain will mature/* The tendency now is toward thin¬ 
ner jilanting. For the large varieties the rows should bo -1 feet apart, 
with single kernels at intervals of 8 inches. With sfrialler varieties 
rows shoulil be oj feet ajiart, with the grains at intervals of inches. 
Mint com, planted grains to tlie hill, with lulls *2 feet apart, in rows 
feet apart, will give a large crop of fodder &nd gram. 

Tme of Repeated experiments have shovMi that to 

obtain the maximum amount of nutritive matter the com must bo 
allowed to reach a certain degree of maturity.’' (Jorn at the point 
of glazing has nearly twice as much nutritive matter to the ton as that 
cut when the ears are just lH*ginuing to sliow the tassel.” It should 
be sufficiently matured to have obtained its luavimum growth, 
without having lost its succulence; this condition is obtained when 
the kernel of the ear is glazed so as not to be easily dented with the 
nail; ” in other words, ‘M\hen the corn has just pai^sed the glazing 
stage in the flint, and is well dented in the dent corns.” Experiments 
and analysis indicate, further, that com cut at this stage is in the best 
possible condition for the '^ilo, an important point being that the 
small proi>ortion of w^ater m the mature corn is favorable to good 
preservation in the silo and the production of awreet silage.” 

Vhmgos m tho These are caused by fermentation, wi^hich ia 

favored l>y the piesencc of air and causes loss of nutritive substance* 
In 1887-88, the loss of dry matter in the Station silos ranged from 
14.7 to 31.8 per cent. In some case^ air had evid<mtly leaked in 
through the sides of the silos and made the loss greater than it other¬ 
wise would have lieen. The heat generated by fermentation of silage 
is an indication of loss of nutritive substance. Some loss is inevi*^ 
tabled To prevent exoe‘<sive fermentation it is important to spread 
the silage evenly and tread it down compactly in the silo. “ Every 
air ^|iace filled and every loose comer well ^pressed down is the 
moval of chance for molded and rotten silage*” 

. , amf oonditim <?/ ^ 

viere nutd# k viifcli 
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at the Station, fotir being filled with com. Iron tubes were placed 
in the silage so that the temperature at different depths could be 
measured by thermometers. The acidity of the silage was determined 
by analysis. No definite ndation was found betAveen the acidity and 
the temperature. Silage of high degree of acidity and offensive odor 
was formed where the temperature ranged as high as 150° F., while 
sweet silage of fine quality with very flight acidity ha-^ betm made 
when the temperature has not risen above 80’’ F. In the experience 
of the Station, sweeter and ladtor silage has been made from year to 
year. The grain has been put in w’hen more and more mature, and 
hence containiijg less and less water. Thi'- obs(*rvation suggests that 
small water content is favorable to the ])roduction of sweet silage. 
“■ Examination of the analys('s of silage n*ceived from various silos in 
the State, as well as our own, would seem to imlicate that the acidity 
v’aries with the amount of water present in the grain; the more w^ater, 
the greater the per cent of acid.” A table of analyses enforces this 
proposition in a verj"^ striking manner. In these figures we read a 
strong argument in favoi* of niature and well-grown fodder corn for 
the silo. “ If this theory is correct, sweet silage then depends upon 
maturity of the corn and the exclusion of air rather than upon any 
particular variety of corn or method of filling.” 

Opening the silo .—The silo shouhi remain closed until the maxi¬ 
mum heat has l>eeri attained and the temjAerature has lH*en consider¬ 
ably reduced. In general, it is not advisable to open a silo wdthin 
one month after filling. 

Feeding rations .—Silage should not be fed exclusively. Like corn, 
it is “ not a j)erfect food,” but re(piires other materials ridi in nitro¬ 
gen to be fed wdth it in order to obtain the best results. To .show in 
what proportions other fwding stuffs may be properly fed to cows 
with the silage, mixtures of bran, malt sprouts, brewers’ grains, oil 
meal, corn meal, oats, clover hay, and straw are given in a table. 
With these “ partial rations,” 40 or more pounds a day of silage, made 
from well-matured, well-ean>d corn, are to Iw fed. The practice of 
putting layers of straw betw^een those of corn silage in the silo is con¬ 
demned. Clover is strongly rt'conjraended for silage. It should be 
cut when quite mature and when the dew is off. It does not need to 
be put through a cutting machine, so that the expense of filling the 
silo with this crop is very light. 
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PART II. 


DIVISION OF BOTANT. 

BUlvLETTN No 8, FEBIITTARY, 1880. 

A KECORD OF SOME OK THE M'ORK OK THE DIVISION (^p. 67 ).—^PaBI,* 

I, BV Db. Georof Vasev. 

Grass experiment statUms (pp. D-IO).—The first of the jrrass ex- 
Ijeriment stations pro\ idefi for hy C!!onfyi*t*t»s ‘ has been located at 
Garden City, Kans., upon 160 acres of prairie land leasini free to the 
Government for five years. Dr. J. A. Hewull, of Denver, Colo., is 
the director of tlie station. The experiments m progi’ess are pri¬ 
marily to ascertain what plants aiv best adapted for cultivation for 
grazing purjioses on the 7(5,000,000 acres of arid plains in Eastern 
Colorado, Western Kansas and Nebraska, and Southern Wyoming. 
I'his articje contains a list and sliort descri])tions of some of the 
grasses which will be experimented w ith. . 

Notes on {passes (pp. 1(5, 17).—A short account of the common 
grasses of the prairies. The most abundant and widely spread ones 
are Stipa spartea (})orcupiue gi’ass), Ptmirum, virgatvm, KmXeria 
crktata, Andropogoii prorincinlis (bine stem), and Aikdropogcm, 
scoparius. 

Botanical notes (pp. 18, 10),—^Extracts from correspondepce, giv¬ 
ing a«-oounts of several newly reported weeds, and some grasses not 
previously supposed to be of economic iini>ortanoe. 

The genm Panicnm in the United States (pp. 20-39).—A revisioa, 
■with technical descTiptions and notes on geographical distribution^ 
of the sixty-four .species of this genus of gras-ses in the United States. 

BY B. T. GAtLO'WAY. 

Some diseases of plants (pp. 46-67).—This contains papers on 
potato scab, gum disease of the orange, fungi of Missouri, and extracta 
, 4ce»n wpespondenoe relative to the following diseases and their treat* 
' mmfAi iflkck rot of the grape, apple scab and rust, pear blight) 



169 

nerifiv ov yiokabli patxoxoot. 

BULIiEl’IN No. 9. 

TBLLOWfl, Erwin P. Smith (pp. 254), (plate*? 37, maps 9) 

This bnlletiitwnisiate of a detailed discussion of the history and char¬ 
acteristics of this disease. tl»e lames due to it, the conditions suppovsed 
to favor it, and conclusions as to its cause. Considerable space is also 
given to a consideration of the effect of ivstrictive legislation in 
preventing the spread of this diseasi*. 

QUAUTEKLY BOLEETIN, MAKCH, 188!) 

JoHRNAn OF MYroT.ooi, Voi.. V. Ko. 1 (pp. 50), (plates 8).—This 
lontains papers by Dr. B. D. Ilalsted, B. T. (lalloway, E. F. Smith, 
Kellerman and Swingle, Etta L. Knowles, E. S. Goff, and others, on 
Peronosyoreiv and rain-fall in Iowa; new sjwies of Kansas fungi: 
the abnormal striictnre induced by Ihtilaijo zew mayt-: synopsis of 
North Aineri<'.an s|)ecies of Xinnundorin and HypoKijhtu; spotting of 
jjeaches; treatment of apple scab and goosel)erry mildew; reviews 
of recent literature, etc. 

Profe.ssor Goff reports the sticcessful treatment of gooseberry mil¬ 
dew and apple scab with a solution of sulphide of jiolassiiim, one-half 
an ounce to a gallon of water. Mr. Galloway gives an account of 
similar results obtained with the same remedy in combating the 
bitter rot of the apple, and also calls attention to the fact that plum- 
leaf rust and tomato rot were successfully treated in 1889 with th« 
Bordeaux mixture. 

dU.VliTKKLY BUIJJTTIN. .Il’NK, 1KS9 

Journal or Mycouxir, Vol. Y, No. 2 (pp. 51-111), (plates 2).— 
IKis contains pajiers on GlmiHponum nerrhoquii/H, Fckl.; history 
of the development of the PyTinomyvetes; North American Agarics; 
new fungi; Sphaeroth^ca phytopfophilu; Maovunporut; notes on 
mificellaneous subjects; and review s of recent literature. B. T. Gallo¬ 
way reports the results of an exjieriment in burying the spores of the 
black rot fungus. He found that spores buried from 4 to 0 inche.s 
for six months were completely destroyed. 

QUABTEnUY BULLETI.N, SEPTEMBER. 1889. 

Journal of Mycology, Voi,. V, No. 8 (pp. 113-180), plates 2).— 
This contains pa^iers on the history and development of the Pytvno- 
my^etet,' peach rot and biight: North American Agarics; new fungi;< 
i^smedy for potato rot; miscellaneous notes; and reviews of recent 
lit^ture. An account is given of the successful treatnSeut of potato 
irnt tlT ftpraying t^e vines with Bordeaux mixture to which liondon 
had hotin added. In Uds way the rot and the Colorado beetle 
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QUARTERLY BUU^ETIN, DECEMaEB. 1889. 


Journal or Mvcology, Vol. V, No. 4 (pp. 181-249), (plates 2).— 
This contains pajjers on the history and development of the Pyre- 
rumycetes; tlie Erysip1u>(p of Montana; root fungus of New Zealand; 
Per<mogporea> for 1889 in New Jersey; prevalence of Ergot in 1889; 
treatment of black rot of the grape and of apple scab; Erysiphm 
upon Phyfoptug distortions; miscellaneous notes; reviews of recent 
literature; and uidexes for Volume V of the Journal. 

BULLETIN No. 10. 

Report on experiments made in 1888 in the treatment of 

DOWNY MILDEW AND BLACK ROT OF THE GRAPE-VINE (pp. 61), 

(plates 2).—This embraoes the reports of the special agents of the 
section, who conducted experiments under direction of the chief. It 
contains an account of the first successful treatinentc of black rot, a 
disease which has ravaged the vineyards of the coimtW for more 
than forty years. 


CIROULAH No. 7, AUGUST, 1889. 

Grape-vine diseases. B. T. Gauxiway (pp. 4).—A popular ac¬ 
count of the downy mildew, brown and gray rot, powdery mildew, 
anthracnose, bitter rot, black rot and white rot, designed especially 
to aid in identifying these diseases. 

C.TUCULAR No. S, SKITEMBER, 1S89 

Experiments in the treatment op pear-leap blight ano ap- 
pXjE powdery MILDEW, B. T. Gauxiway (pp. 11), (figs, 2).—^This 
contains (1) accounts of the treatment of 500,000 pear seedlings for 
leaf blight with the Bordeaux mixture, containing 6 pounds of sul¬ 
phate of copper and 4 pounds of lime to 22 gallons of water. Five 
applications, made at a total co«t of $22, resulted in the entire free¬ 
dom of the treated trees from blight, while those untreated blitted 
badly. (2) Accounts are also given of the treatment of 400,000 
apple seedlings for apple powdery mildew. Six applications of an 
ammoniacal solution of sulphate of copper were made at a cost of 
$30.80. There was practically no mildew on the treated trees, while 
those not treated were considerably injured. 



LIST OF PUBLR’ATIONS OF THE UNITED STATES DEPARTMENT OF 

AOKICrLTUKE. 

NOVEMBER 15, 1889, TO JANUARY 15, 


Office of Expebiment Stations : 

Experiment Station Bulletin No. 4.—List of ITorticnltiirists of the Agricul¬ 
tural Experiment Stations In the United States, with an Outline of the 
Work in Ilorticulture at the Several Stations. 

Division of Statistics : 

Report No. 08, new series, November, 1889.—yield of Urops per Acre. 
Reijort No. 09, new series, D(*oember, 1S89.—Urops of the Year. 

Division of Entomology : 

Periodical Bulletin.—Vol. II, No. 0.—Insect Life. 

Special Bulletin.—The Horn Fly (reprint from Insect Life, Vol. II, No. 4). 
Division of Botany : 

Special Bulletin.—The Agricultural Grasses and T'orage Plants of the 
United States (revised and enlarged edition). 
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LIST OF STATION BULLETINS OF 1889 KECEIVED BY THE OFFICE OF 
EXPERIMENT STATIONS, 

NOVEMBER 15, 1889, TO JANUARY 15, ia90. 


AliABAMA. 

Agbiototubai Experiment Btahon of the Aqbicitliural and Mechanical 
College of Aiabama * 

Bulletin No. 0 (new series), July, 1889.—Grasses of Alabama and their 
Cultivation. 

Bulletin No. 7 (new serl#»8), October, 1889—Methods of Setting Milk; Tests 
of Varieties of Vegetables, Data from Soil Thermometers. 

Bulletin No. 8 (new series), November, 1889.—Commercial Fertilizers. 
Bulletin No. 9 (new series), December, 1889.—Science Coiftrlbutlons, Vol. I, 
No. 1. 

A Prelimliuir> Re|>ort uiioii the Life History and Metamorphoses of a 
Root-Gall Nematode, ife/mi/fera taelincolp’(Gra^) Mttll, and the 
Injuries Caua(*d I } it upon the Hoots of Various Plants. 

AHKANSSIAB. 

^BEANSAS AGRICin.TUBAL EXPERIMENT STATION * 

Bulletin No, 11, Septemlie.^’, ISHO.—Tests of Varieties of Strawberries and 
Wheat, Fertilizers on Oats. * 

CAI.IPOBKIA* 

Agricultural Experiment Siakon of thf University of Cuafobnia 
Bulletin No. 84, December, 1889.—Distribution of Seeds and Plants. * 

CONTlNHICTICtm 

The Connecticut Aoricultubai Experiment Station : 

Bulletin No. 1(K), September, 18?^.—Analyses of Sylvanit, Wood Ashes, 
Nitrogenous Superphosphates, Guanos, and Siieclal Manures. 

DKX.AWAHK. 

The Delaw^are ('olleoe Agricultural Experiment Station : 

Bulletin No. 0, 0(^ber, 1889 —Black Rot of Grapes; Remedies. 

IHTDIANA. 

Agricultural Experiment Station of Indiana* 

Bulletin No. 29, December, 1889.—(Trasses of Indiana. 

, IOWA. 

Iowa AoRictruTURAL Experimeni Station : 

Bulletin No. 7, November, 1880.—Experiments with Corn; The MIUeM; 
Sugar Experiments; New Oyn^idm; The Sog liouse; Tb^ 
Vineyard. 
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XiOtJisiA.»r^. 

STAtE Experiment Station ; 

Bulletin No. 25.—AnalyHen of Commercial Fertili»ers. etc. 

MA^RYJL.JA3NI3. 

Maryland Aoricultubat. Expekimeni’ Station : 

Special Bulletin, Fair Kdltion, t889.—Fact« About the Station. 

MASS^CMXJBKTTS. 

Massachusetts State Aobicultoral Expkbtment Station : 

Bulletin No. 35, Noveinl>er, 1880.—Metooroloj^y; Feeding Experiments with 
Milch Cows. 

Hatch Experiment Station of the M4ssaciiijseits Agricultural College: 
Special Bulletin, November, 1880.—The Clpsy Moth. 

Experiment Station of Michigan AoRK-ULruRAL College: 

Bulletin No. 54, October, 1880.—Kxporliiients and Observations on the Jack- 
Pine Plains. 

Agricultural EIxperimknt Station of the University of Minnesota: 

Bulletin No. 0, November, 1880.—liussian Willows and Poplars—Descrip¬ 
tions and Value for IMinnesota. liim^cts Affecting Willows and Poplars. 

MIBBOTJRI* 

Missouri Agricultural Experiment Station : 

Bulletin No. 9, December, 1880.—Study of the Life History of Corn at its 
Different Periods of Orovvth. 

Agricultural Experiment Station of Nebraska: 

Bulletin No, 11, December, 1880.—^The Smut of Wheat and Gals; The 
Smut of Indian Corn; A Preliminary Enumeration of the Rusts and 
Smuts of Nebraska ; Notes on the Fungi of Economic Interest Observed 
in Lancaster County, Nebr., during the Summer of 1889; Observations 
, on the Cotton-wood {PopuJm moniUfera, Ait.). 

NKYABA. 

Nevada Agricultural Experiment Station : 

Bulletin No. 6, September, 1880.—Meteorological Reixirt for July, August, 
' and September, 1889. 

NTKW RAMPSRIRIC. 

New Hampshire Agricultural Experiment Station : 

, Bulletin No. 8, November, 1889.*—Feeding Exiierlments—Principles of Feed¬ 
ing; Corn Meal, Middlings, Shorts, and Cotton Seed Compared. 

NTKW ,TH3RSKY. ' 

JteREY State ako Coi.lbge Agricottural Exwmhment Stations : 
v/ Btilietin» October 28, 1889.—<iuefftlons Relative t# General Farm 



’TTOBK, 


Kl:w AGBictfXTintit Eicerimekt StATiON: 

Bulletin No. 16 (aow wie^i), Wy, 3889.—A Btinly ot tlie CJom Plant; 
Lucern or Alfalfa, 

Balietin No. 17 (now Korlea), October, 1880.—Cattle Foods and FeedJni; 
Eations. 

COBNKU. UNIVCBSITY AOBJC T^LTl RAL KXPKBIMENT STATIO.V ; 

Bulletin No. 30, 0(t<»bGi, 1889—Tomatoes. 

Bulletin No. 11, Noveml)er, 1889.—On a Saw-Fly Borer !n Wheat. 

Bulletin No. 12, I)eceml)er, 1889—A New Apparatus for Drying Sttbstancee 
» in Hydrogen»'an(l for the Extraction of the Fat. 

Bulletin No. Ill, December, 3889—On the Deterioration of Farm-Yard Ma¬ 
nure by Leaching and Fermentation; On the Effect of ii Grain Eatlon 
for <\>ws at Pasture. 

North Carolina AoHicri jujial Kxpeeimfnt Station* 

Bulletin No. 65, August-September, 1889.—Co-operative Field Tests during 
1888. ^ 

Bulletin No. 66, Septenil>er 3.7, 1889,—St(x‘k Feeding as Practiced In North 
Carolina; Indian (orn. 

GOTO. 

OBIO A GRiCtri TUBAL E\Vf> R1M LN T STAIION : ' 

Bulletin Vol. 1, No. 1, Te<‘linl<‘al Series, October, 1880.—Preparatory Stages 
of the 20 Spott(H\ Lacli bird; Studies in Pond Life, A Partial Bibliog¬ 
raphy Of Insects Affecting Clover. 


Obeuon Experiment Siaiion 

Bulletin No. It, Octolier, 1889.—Practical Work with Insecticides; CVirn 
Worm; lu^^e<‘thides: Spraying Machines, Directions for Sending 
Insects; Some In\(‘stlgntlous on Plants 1‘oiMonons to Stock. ^ 

Vl-i V ANT 1 A. 

The Pennbvlvania Si ate Coiifge Aobkiti tubal Experiment Station: 

Bulletin No. 9, October, 1S89, —Digestibility of Corn Fodder and Silage. 

r>GTJ'rii I>A3E£OTA 

South Dakota Aobicitxtubal Experiment Station ; 

Bulletin No. 15, November, 1889.—^Forestry. ^ 

TKN’NTK^SEJIHL 

Tennessee aobictiltubal Experiment Station : 

Bulletin Vol. 11, No. 4, October, 1889.—Grasses of Mountain Meadows ailA 
Deer Parks; Ohemic*al Composition and Tests of Varieties of Straw* 
berries. 

Bulletin B, October 35,1889.—Analyses of Cammercial FartMisere^ 

STATE AoBicutiaRAL Expercment Station : ^ 

«aiiatiii Ha 17, October, tm^Test oK Dietfy Oowo at Vermaol Httiw muk 



EXPERIMENT STATION RECORD 


VoL 1. MARCH, 1890. No. 4. 


EDITORIAL NOTES. 

STATISTIC’S (»F THE (iKUM \N ACJIUC'T LTl KAE EXPEKIMENT STATIONS. 

The following? statistics of the (iennaii a^iciiltiiral experiment 
stations have been compiled from accounts of these stations, given 
by Prof. Friedri(‘h Nobbe, in Mentzel und Von Lengerke’s Land- 
vdrthschaftlirlier Kalendey^ for 181)0, and brought down to July, 
1889. As indicated in the table, these rotations are conveniently classed 
in two general divisions, viz: Those which belong to the Asscxiiation 
of Agricultural Hx[)eriment Station.s in the German Empire, and 
thosc^. which are outside the association. Tliis association was founded 
in 1888 to promote the interests of the stations and their work 
throughout the Eiu[)ire, and espc'cially to secure uniformity in 
incdhods of investigation and insjXK*tion of fertilizers, feeding stuffs, 
seeds, etc. The purposes, indeed, are very similar to those of the 
Arnc^ican Association of Official Agricultural C'homists. Forty-three 
of the German stations are included in the membership of the associa¬ 
tion. Of the twenty stations outside the association but few are 
concerned wdth the special lines of work which the association 
promotes. 

The first agricultural experiment station in Germany, and in the 
world, w^as established at Mbckern, Saxony, in 1851. In ISfil there 
were nine stations; in 1871, twenty-three; and in 1881 at least fifty- 
three. The list given herewith contains sixty-three. 

The income of the German stations is received from the general and 
provincial governments, from agric^ultural societies, from analyses of 
fertilizers, and from other sources. Complete financial statistics are 
not at hand. In 1889, according to the statistics here cited, twenty- 
five stations received from the government $49,103; ten stations 
received $5,1(15 from agricultural .societies; thirteen stations received 
$31,526 from analyses of fertilizers, etc. The totjil revenues of« 
twenty-two stations are here accounted for and amount to $153,928. 
A large number of the workers are officers of .the universities and 
agricultural schools with which the stations are connected, and receive 

175 





176 


salaries from those institutions, which also, in many cases, furnish 
buildings an<l e(iui])inent. Furthermore, the stations in numerous 
instances su}>j)ly (lAvellings for the members of the station staffs. 
The amounts here given must, therefore, fall very far short of repre¬ 
senting the actual revenues of the stations. 

Many of tlie stations are hK‘ated in connection with educational 
institutions, but are soj^arate in their organization. Others are prac¬ 
tically departments of such institutions. Thus at Halle are two 
stations, both connected with the university. One is the station of 
ihe Agriiailtural (\'ntral Society of the Prussian province of Saxony, 
It was originally established under the auspices of that society on a 
farm at Salzmiinde, some <S miles from the city of Ilalle, bnt was 
transferred in ISC/f) to the Agricultural Institute of the University, 
one of whose* professors is its director, and on whose grounds it has a 
large building for laboratories and residence of director and aSvsist- 
ants. Besides this, the Agricultural Institute conducts experiments 
through its chief and his associates in the work of instruction, the 
organization ranking in this list as an exjieriment station. No ac¬ 
count is made of the cost of work in tlie above financial statistics. 

The working staffs of the stations include sevfenty-tln*ee directors 
and one hundred and forty-nine assistants, making a total of two 
hundred and twenty-two scientific sj)ecia]ists, besides five secretaries 
and a number of janitors, laborers, servants, etc. 

Twenty-nine stations exercise control of fertilizers, twenty-stwen of 
feeding stuff's, and thirty-three of seeds, by analyses and inspi'ction of 
commercial Avares. Four stations are chargi»,d with the inspe(‘Iion of 
foods and beverages. Eight stations an* organized with especial 
reference to more purely scientific research. Fifteen are conducting 
investigations in vegetable physiology, nine in animal physiology and 
mitiition, two on soils, three in dairying, four in sugar-beet culture, 
t'wo in fruit and vine culture, one in agricultural physi(?s, eight in 
<'hemistrv or chemical technology, four in agricultural technology, 
upon commercial agriiadtund products (especially wine and 
tobacco), and three upon beer brewing. Nine of the stations have 
vegt'tation houses for exi)eriinents in vegetable physiology, nine have 
experimental fields, seven have feeding stalls for experimental pur¬ 
poses, four have expiuimental gardens, two have special arrangements 
tor animals under experiment (Haustiergarten), two are equipped 
wuth Petteukofer’s respiration apparatus, and one wdth a horse dyna¬ 
mometer. 

Tlio (Terman stations are like ours in the general character of their 
work, and in the fact of their connection with educational institutions, 
but since the latter institutions are xinder the control of the govern¬ 
ment, wdiich also supplies a large amount of the revenues of the sta¬ 
tions and appoints many of their officerB, the stations are more directly 
subject to governmental supervision than ours. It should be observed 
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that agricultural societies exercise the most important influence in 
their management; many of the stations were established by these 
societies and receive a considerable portion of their revenue from them. 
The revenues are smaller than ours, as are salaries and other expenses. 
A much larg(‘r proportion of the revenue comes from analyses of fer¬ 
tilizers and other commercial products. In general, the (Tcrman sta¬ 
tions are more largely engage<l than <mrh in the inspection of fertil¬ 
izers, feeding stuff's, and seeds, and the expense of this is generally 
borne by societies, manufacturing firms, or individuals, es])ecially in 
the case of the fertilizer analyses. 

Among the most marked differences are the greater specialization 
of work and the relatively larger proportion of abstract research in 
the (ierman stations. The individual stations confine themselves to 
fewer subjects of investigation and study them more deeply. Rela¬ 
tively more attention is given to work in the laboratory, the green¬ 
house, and the stable, and less to that of the farm, garden, and orchard. 
This is the result of long experience under the conditions of agricul¬ 
tural and scientith* development in which the (Jerman stations are 
placed. In their earlier history they specialized less, and more of 
their experimenting was done in the field, but they have learned the 
valuable lesson that the questions which the farmers ask require the 
most careful and oftentimes the most abstract research for their solu¬ 
tion. Some of the largest and most successful of the stations were 
established originally on farms by associations of farmers, but have 
been transferred to the schools and universities in the cities, because 
the practical men by Avhom and in whose hiten^st they Avere founded 
and are conducted ha\’e learned that in this Avay they do the most 
useful work. 

It should Ih' further noted that, besides the work of the stations 
above enumerated, a large amount of research bearing upon agricul¬ 
tural science and practice is carried on in Germany in the chemical, 
physiological, and botanical laboratories and institutes of the univer¬ 
sities and agricultuj’al schools and otherAvise, as is also the case, 
though in less degree, in the United States. 



DiTisiong of Ger¬ 
man Empire. 


Pruesla 


Bayaria 


Baxony 


Wflrttembergr.,.. 
Baden., 



178 


Statistics of the Agricultural experiment 


Location, city or town. 

1 

0 

■s 

1 

Income.'*' 

Working foifoe. 

a 

! 

► 

0 

0 

1 

From agricultural soci¬ 
eties. 

From analyses, etc. 

Total. 

Directors. 

1 

1 

1 

1 

1 

I 

f 

•a 

4 

fitations m the aaaoriation. 










TnftfAi*liiirg. 

1858 

11,375 

$300 

11,500 


1 

8 



Kfinlgflherg. . 

1875 

1,876 

8,250 


1 

8 



K^nigehAvg ( dAiry lalmrA- 

1887 



8 

8 



tory of Xffiicultural In- 
etitute of university). 










Danzig.. 

1877 

1,075 




8 

1 



1 )Ahm4. .. 

1867 

2,560 




1 

8 



Regen walde. 

ISilB 

+ 1, 




1 

8 



Eldena. 

1878 


185 


.j6. 

1 




Posen (Iw nnion of stations 

1877 

3.285 

750 



3e 

1 



from Euscben, 186], and 










Bromberg, 1873). 










Breslau (transferred from 

1877 

1,185 




1 

3 



Ida-Marienbiltte). 



4, 






Halle (transferred from 

1865 

1.500 


10,750 

vt,s^ 

1 

10 

1 

5 

Salzmnnde).t « 










TTaIIa (Aflpi*icultlii*al TnstL 

1868 





1 

4 



tute of tTniversity). 










Kiel... 

1871 

3,000 

§850 

8,185 

5,975 

8 

6 



Kiel (Agiicaltural Insti¬ 




1 




tute). 





. 





Gdttingen_...___ 

1857 

8,500 




3 

2 



Gdttingen (Aj^icultural 

1876 




1 




Institute of University). 










Hlldesheim. . 

1870 




5,000 

] 

3 



Ebstorf . . 

1871 




1 




Mdnster . 

1871 

8,885 

590 

8,875 

6,690 

1 

T 



Marburg . 



1 

8 



Wiesbaden . 

imi 





1 

1 



Geisenbeim. 

1872 





1 

8 



Bonn ... 

1856 

1,785 


4,980 

6,750 

1 

4 

1 

8 

Poppelsdorf . 

1856 

8,681 


8 

8 



Munich . 

1857 



3,500 

1 

1 1 

3 

[ 

8 

Augsburg. 

1865 


1485 

1,181 

8,481 

1 

; 1 



Wurzburg .. 

1877 


1,000 

1 

1 



Speyer . 

! 1875 

1.085 

1,850 

[ 1,500 

i 

8,775 

1 

3 


--.a 

Trlesdorf .. . 

1 1874 

475 

1 

1 



MOckerdiSr . 

! 1851 




6,m) 

1 

6 



Pommritz.. 

1867 




4,448 

1 

8 

1 

8 

Tharand.. 

im 

8,500 

76 

500 

1 

4 


1 

Hbhenheim.-. 

1865 

8,750 


500 


1 

2 



Karlsruhe... 

1856 

8,850 




1 

8 



Karlsruhe. 

1872 



1,660 

1 

2 



Darmstadt.... 

1871 




6,860 

1 

2 



Oldeulmrg. 

1876 




1 




BrunswioK.. 

1868 




8,750 

1 
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stations of the German Empire^ July^ 1S89. 


Inspection. 


I 

o 


+ 


+ 


+ 




+ 


Special lines of work. 


Vegetable physiology; inspection of foods 
and beverage a. 

Scientific research.. 

Scientific research; dairying. 


Equipment. 


Experimental dairy founded in 1S87. 


-h 


•f 


+ + 
•f -f 


+ 

+ 

+ 

+ 


Scientific research; seed control. 

Vegetable physiology (mainly). 

Vegetable physiology; soil investigations ... 

Fertilizers; feeding stuffs; seeds.*. 

Animal nutrition; plant culture; agricul¬ 
tural technology. 


Vegetation house. 

Vegetation house; stable to lie built. 


+ 




Vegetable and animal nutntion. 




Vegetable and animal nutrition; agricul¬ 
tural technology 




f + 


; + 


Animal and vegetable chemistry: tests 
dairy methods and apparatus, and gives 
instruction in ilairying 
Seed control..... 


Well-equipped lal>^)ratoiT in a build¬ 
ing of Agricultural institute of 
University. 

Large and well-equipped laboratory; 
vegetation house. 

Physiological laboratory; experi¬ 
mental field; haustiergarten. 

Chemical laboratory; experimental 
daily; stables, etc. 



4 

4 - 

+ 

4- 

+ 

- 1 - 

4 - 

f 

•f 

4 - 

f 



4 


+ 



4- 

+ 

+ 

+ 

+ 

H- 

4 - 

4 


4 

4- 

4- 

4 - 

4 

4* 

4* : 


+ 

+ 

.... 



4 

- 1 - 








4 

+ 

'4- 

4 

+ 

4- 

4* 

4- 

4- 

1 

4 

1 


Nutrition of animals 


Agricultural technology; experiments with 
fertilizers. 


Hcientiflc* res3ar<*h. 

Chemistry; seed control.,... 

Scientific research. 

Chemistry; vegetable physiology; fruit and 
vine culture. I 

Inspei'tion of foods; agricultural technology.! 
Chemistry; vegetable physiology. 

Animal and vegetable physiology.. — 


Scientific investigations of fertilizers. 

Vine culture; food investigations. 

Inspection of foods and beverages; vegeta¬ 
ble physiology; oh^picftl'teobDoh'gy. 

Agricultural technology. 

Animal physiology. 

Animal and vegetable physiology; experi¬ 
ments in stable and flmd. 

Vegetable physiology (water culture); seed 
investigations; microscr pical studies. 

Feeding, vegetation, and field experiments.. 

Investigations of wine, tobacco, and other 
agricultural products. 

Vegetable physiology; diseases of plants.... 


Vegetation experiments; action of fertilizers 

Scientific research.-. 

Field experiments wil^ fertilisers; chem¬ 
ical teonnology. 


Pettf nkofer’s respiration apparatus; 
stables for cattle, sheep.swine, etc. 


Separate laboratory and field for 
field experiments. 

Laboratory; cudlections; expeii- 
mental stables and garden. 


Vegetationbouse; experimental field. 

Pettenkofer's respiration apparatus; 
experimental stables, etc. 

Experimental stables: vegetation 
house; farm. 

Chemical and physiological labora¬ 
tories; vegetation house: garden. 

Vegetation house; horse dynamom¬ 
eter; stables; experimental field. 


Vegetationbouse; experimental gar¬ 
den. 


includes a branch station at Magdeburg, with a superintendent and one assistant. 
iProoeeds of sale of dairy products. ,, 





































Statutm of the agneultural experin^nt 


m”Emplre®’'' Location, city or town. 


Mecklenburg- 

Sfhweriu. 

8ax6*Weimar- 

Anhalt. 


Rostock. 1W5 



Working foro^. 

I 


III I 


Alsace-Lorraine 
Bremen. 


Jena. 

Coethen. 1H64 

Bernburg. 1882 . 

Rufach-,, .. 1874 . 

1 Bremen. 1877 8,125 


.! 7,000 

. 760 ( 

;;;;;Xm 

. 800 3,666 

100 2,085 1 10,750 


SfaiioHB outside the ««so- ' j 

ciatioiL g 

Berlin. j . 37,50l» ' 

Berlin...1. 17,760 , 


Berlin. L 

1 Breslau (Institutefor Ani- i860 787 . ). 
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stations of the German Empire^ July, /.v,9,9~Continued. 
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Reed control ., 

Reientifle reseaivli ... 

Agricultural physics and physiology .' Laboratory; experimental field 

Chemical station for beer bi*ewing . Laboratory 

-do.' (diemical and bacteriological labora- 

' tories; experimental breweries; 

garden: fields 

Fertilizers: feeding stuffs; s-^edH; soils. 

Seed control . ' 

Animal chemistry, physiology, and pathol- I 

Physics and chemistry of fertilizers and | 

soils; vegetation exiierimenta. ! 

Seed testing.. 

Chemical investigations of fertilizers, etc—! 
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iWRACTS OF BULLETINS OP THE AGRICULTUML EXPERIMENT STATIONS IN THE 
UNITED STATED FROM JULY TO DECEMBER, 1889. 


PART I. 


ATjABAMA. 

Agricultural Xlxperiment Station of the Agricultural and Uechauical Col¬ 
lege of Alabama. 

Department of the Agrleultaral und Meehanieal Colleoc of Alabama. 

Location, Auburn. Director, J. S. Newman. 

BULLETIN No. 0 (NEW SEUIES). .TEJA, 1880. 

Chassks of Alauabia and THEin ci LTiVATioN, P. II. Meli,, Ph, D. 
(pp. 3-40), (illusU'attMl).—This hulletin is the revised form of the 
pamphlet on Wild Grasses, issued by the Alabama State Depart¬ 
ment of Natural History and Geolojajy in 1886. Accounts of fjrasses 
analyzed since the publication of the lirst edition arc added. The 
illustrations consist of twenty-nine plates taken from the .\nnual 
Reports of the United States Department of Agriculture. This is 
intended as the first of a st'ries of stntiot) iniblications on the forage 
plants growing.wild in Alabama, which include a large proportion 
of the wild species found in the United Stab's east of the Mississippi 
River. “ Not half of these have lieen tested to determine their value 
for stock food.” 

The bulletin also contains directions for manuring gi'ass lands, 
formulas for mixtures of gras.scs. hints as to economical methods in 
making and feeding hay, definitions of botanical terms, and direc¬ 
tions for collecting and preserving gi’asses. Then follows a list of the 
grasses and forage plants of the State, with scientific and common 
names, time of blooming, and place of growth; and descriptions of 
thirty-eight of the more important species with analyses of green 
grass or hay of a considerable number, and practical sugge/.stions as to 
cultivation and value. The following species are siioken of as par¬ 
ticularly desirable for field culture or for hay in that section: 
Meadow oat-grass or tall oat-grass {Arrhenathenm arenacenm ); 
Bermuda grass {Gynodon dactylon ); yard-grass, crow-foot or crab- 
grass {Eleusim indica ); Japan clover {Lespedesa stiiata ); Texas 
millet {Panimm t&eanvm ); prolific panic grass or sprouting crab- 
(prass (Pashmm proUfmim). 
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BULIjEI’IN No. 7 (NEAV SERIES), CKTOBBR. 1888. 

ExPISRIMKNTS wmi methods of setting and cntTBNING MXCiS, 
Isaac Ross (pp. 3-(5).—These were with the milk from tJiree Jersey 
cows for six weeks. Six different methods of setting milk were used, 
each for one week. The record as given shows that in this case the 
be.st results as regards amount and qtjality of butter were obtained 
when the milk was .set twenty-four hours in well-water, changed 
twice daily. A))pareutly, hoAvever, no allowance was made for dif¬ 
ferences in the feeding and treatment of the cows, nor for the nat¬ 
ural variations in milk and butter yield. 

ExPEKI^rENT IN setting MILK VETISI S CREAMING WITH THE De 

Lavai, separator, W. ITart (pp. 7, S'). —^I'ests were made for six 
days with the milk of eleven Jersey cows to compare the two methods. 
Circumstances stated in the bulletin made the tests inconclusive. In 
this ca.se, however, as in other experiments in the South, the indica¬ 
tions were that for that region the centrifugal is moi»e economical 
than the (lee])-setting system of creaming milk, because off the great 
cxpcn.se attending the use of ice. 

Experiments with varieties of vegetables, ,kAME8 Clavton (pp. 
8-16).—Notes are given on tests of forty-six varieties of tomatoes, 
twenty of potatoes, fifty-three of bush beans, and forty of English 
]>eas. Among the varieties of tomatoes. Acme, Golden Queen, and 
Paragon are named as very desirable. Of potatincs, Burbank, Mam¬ 
moth Prolific, aiul Rose's New' Giant, are specially rei>ommended. 

Data from soil thermometers, P. II, Mell, Pii. I). (]»p. 17-19).— 
A record of observations for six months (January to July, 1889) 
with three sets of thermometers (two on a hill and one in bottom¬ 
land), placed at depths of from 3 to 96 inches. 

DiREITIONS for ,SENI)1N(J SPKCUIENS OF DISEASED PLANTS AND OF 
INSECTS TO THE STATION, G. F. AtKIN.SON, Ph. B. ( pp. 20, 21). 

ROLLETIN No. 8 (NEW SERIES), NOVEMBER, 1889. 

Commercial fertilizers, N. T. Lupton, LL. D. (pp. 3-15).—Tliis 
contains brief .statements regarding composition, formation, and 
deterioration of soils; composition of plants and commercial fer¬ 
tilizers; the sources of phosphoric aeid, potash, and nitrogen; value 
of cotton seed as a fertilizer: commercial values of fertilizers for. 
1889; methods of mixing fertilizers; and the provisions of the Ala¬ 
bama fertilizer law. There are also the results of analyses made 
since April 1, 1889, in the following numbers: Complete fertilizers, 
79; acid phosphates, 19; marls, 9; natural phosphates, 24; miscel¬ 
laneous, 22: total, 153. 

The. manufacturer who sells his goods to Alabama Is required by law to braad 
,on each bag or package his guaranteed, analysis of the fertlilzer fontsiueff 
thereto, To protect the farmer i^tost fraud, an <^eial idimnlst has been pse- 
by ,State whose duty It ts to furnish the cemmlsehmer of agrlciahiM 
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a correct analysis of every sample of fertilizer sent to him by the commissioner; 
an4i every farmer in the State can obtain the services of the chemist, free of 
cost, to test the guarantee of the manufacturer; and if the goods do not come 
up to the guarantee, the law releases the purchast^r from any obligation to pay 
for the fertilizer. 

BULLETIN No. 9 (NEW SERIES), DECEMBER. 1889. (SCIENCE CON- 
TRIIUITIONS, VoL. 1. No. 1.) 

Nematode root-oam.s, G. F. Atkinbon, Ph. B. (pp. 5-54) (illus¬ 
trated).—A preliminary rejiort upon the life history and metamor¬ 
phoses of a root-gall nematode, Heterodcva r</d!rieola (Graef), Mull,, 
and the injuries caused by it upon the roots of various jilants. This 
is the first number of a series of publications entitled Science Con¬ 
tributions,” in which it is proposed to publish reports of the more 
strictly scientific researches conducted at this Station. It contains a 
preliminary report on investigations made in the autumn of 1889 on 
the nature and causes of the abnormal growths on the roots of various 
plants, termed root-galls or root-knot. The subject is treated under 
the following topics: Introductory; external characferistics of the 
disease; microscopical characteristics; general cliaracteristics of the 
mature female (*vst; develo[)ment and inetamoridioses: structural 
characteristics of the diseased roots; treatment; list of thirty-six 
kinds of plants affected; list of thirty-six American and foreign 
works consulted; and explanations of plates. 

The bulletin is illustrated with six i>lates containing numerous dia¬ 
grams of the worms in different stages and of the diseased portions of 
various plants. There is also a (‘onsiderable number of references to 
European and American publications on these and kindred tojnes. 

Root-galls have been found by the author on thirty-six diffei’ent 
kinds of plants in the vicinity of the Station. Among those on which 
they were obsinwed most numerously^ are ])otatoes, tomatoes, cow-peas, 
sunflowers, water-melons, cabbages, ruta-bagas, iiarsni])s, and salsify. 
“ Upon examination with the microscope the enlargements proved to 
bo the galls produced by the presence of a nematode worm, Heterodem 
radicicola^ Mull. {Anguillnla radwicola^ Graef, Angmllido arenarw. 
N., ex parte) 

Brief recapituUtim of the life hmtory.^Ef/g: The oblong, l>eHii-shai)e(l egg, 
.08*”*” to long, developed in the anterior part of the ovaries, after fertiliza¬ 
tion, inclosed in a double-walled nieuibrane, undergoes partial or complete seg¬ 
mentation while yet within the uterus. From the bcgluuing of segmentation to 
the fully developed larva five to seven days are required. The thread-like larva 
is coiled three or four times within the egg membrane. Larim: At the time of 
batching or soon thereafter It molts for the first time. It is “ thread-like,’* blunt 
at the head end, and narrowly pointed at the tail end, .3*”*” to .4*””* long. In titie 
head end can be easily noted the exsertlle spear and the long tortuous channel of 
the anterior part of the (esophagus extending to a prominent (wold or ellipsoid 
JUTOmlar hulh, the middle part of the oesophagus. From this point the lumen 
' of the alimentary canal can be seen extending down through the middle of the 
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body, in which is a matrix that develops many fat globules: the anus Is situaMt 
at the beginning of the hyalinO portion of the tall end. The larva now lea^Mi 
the cyst cavity and enters a fresh root or a different place in the same roat 
It wanders for a time, when it comes to rest, molts .n second time and then beh|g 
fixed enlargf's, or sivells iiji ’’ into a cyst with a flaskdike body, the head pro¬ 
jecting at one end and the slender pointed tall at the other. At this time promi¬ 
nent sexual transformations take place. MaJe: The male molts again (th*rd 
time) leaving the outer wall of the c*yst intact, w’hile the body of the male elon¬ 
gates, narrow s, and becomes coiled three or four times within the cyst While 
this change is going on the male molts again (fourth time). It is.now from 
to 1.5”"” long, angiiilhila-like. blunt at each end, slightly curved at the caudal 
end where arc tw’o curveil spicules. In the middle line of the body runs the 
alimentary <*anal, in the posterior half of the l>ody are the paired testes, which 
are united into a (*ommon duct near the caudal end and at the cloaca this unites 
with the intestine. On each side within the body is a muscular cord extending 
the entire length of the worm. Female: The female does not molt again, but 
continues to enlarge eTioriuously until it is gourd-shaped, and the paireil gen¬ 
erative organs, opening by a <*oiumon passage at the vulva in the posterior part 
of the body, form lorn: tubes wiiieb lie coiled in the body of the eyik, free at their 
anterior end. As the embryos are developing the body of the cyst'‘breaks up 
into an amorphic, golatinous mass in which the y<nmg larva? and eggs are found 
floating within the ejst ca%ity. Length of life cycl^, one ^lonth. 

Attention is calle<l to the very close resemblance between H* radi- 
etcola and U, sohachtii The author seems to be doubtful whether 
they are really distinct specieKS, and desires to make further studies 
before deciding whether his owni observations include more than one 
species. also remarks on the wide distribution of the genus 
BeteroiUm in various parts of the world, and is inclined to believe 
that the nematodes may grow much further north than has been sup¬ 
posed. 

'I’he external form of the g<ill is to a gi*cat extent dependent upon the number 
of w'i)nu« and their distribution in the tissues of the roots, as w^ell as upon some 
si)et‘itlc i)eculiarit]es in the growth of the roots or habit of branching. If the 
worms are numerous and the attat'k is made pretiy regularly in a peripheral 
plane at a particxilar i)oiiit in the root, the gull will be symmeti'icnl, and either 
short and ovoid or elongate and fusiform, according the extent of their distrl- 
butiijn along the axis of the root at that point. If few’er wonns attack at a given 
point the gjill is more likely to be lateral, owing to the less certainty of on even 
IK?riplieral infection. (Kten, lioweier, lateral galls may be so near as to unite 
into one, w’ben the aj)i>earance is that of a very irrt'gular and knotty gall, the en¬ 
largements passing by abrupt changes on different sides of the root. 

The similarities and differences of root-galls, potato scab, and 

club-foot of cabbage are pointed out, and the root-galls are also 
distinguished from the tubercles found on the roots of leguminous 
plants, which seem to have such an important connection with the 
acquisition of nitrogen from the air by these plants. 

Kotation of crops and clean cultivation are suggested as among the 
means for eradicating the nematodes or checking thek spread, but the 
author wisely tliinks that furGxor inveetigatioiis are laeeded beforO 
^ r^iki^ies can be rwunmended* 
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Oaa«ltr«k« Agcicultaral Experiment Station. 

Department of Agricultwral and Mechanical College of Alahama. 

Location, Uniontown. Director, J. S. Newman. 

BULLETIN No. 4, APRIL, 1889. 

Expebiments with aiTToN, W. H. Newman, M. S. (pp. 3-7).—A 
series of experiments was conducted to observe the effects of manures 
and different methods of cultivation. The results, which are ex¬ 
hibited in tabular form, are conflicting. “■ It will require a series of 
experiments conducted sufficiently long to secure average results 
before reliable conclusions can be drawn.” 

Metbobolooical observations (p. 8).—A summary of observations 
for January, February, and March, 1889. 

BULLETIN No. 6, JULT, 1880. 

Experiments with ^utilizers on oats, W. H. Newman, M. S. 
(pp. 3-7).—The experiments were conducted on “what is known in 
the Canebrake as black slough bottom,” drained and undrained, to 
observe the effects of fertilizers and of drainage. In the first series, 
cotton-seed meal, raw phosphate, and cotton-seed hull a.sh; and in 
the second, cotton-seed meal, green cotton .seed, stable manure, and a 
conmicrcial fertilizer were used singly or in combination. The un¬ 
drained land, lying lower down the slough, is naturally more fertile 
than the drained. The actual yields, as shown by careful weighing 
and measurements, were in a numlier of cases less with the fertilizers 
than without them. In other oases there was an apparent increase 
with the use of each of the fertiliziijg materials. There was no 
duplication of plats on either the drained or the undrained land. 
The data, therefore, do not show in how far the difference of yield 
was due to unevenness of soil or other causes, including drought. 

Experiments were also made upon different methods of .seeding and 
different varieties. 

Experiments with wheat, W. H. Newman, M. S. (pp. 7-10).— 
These were made with one variety on “ shell ridge ” land and with 
different varieties on slough bottom, and were somewhat similar in 
plan and results to those with oats. It is noticeable that the yield 
with cotton-seed-hull ashes and cotton-seed meal ivas less than with 
cotton and meal alone on both the drained and the undrained land. 

Metbobolooical report (pp. 11-14).—^The temperature and rain¬ 
fall from October 1,'1888, to June 30, 1889, are reported. Brief 
'observations were made upon the rain-fall on 3 acres of drained land, 
and the outflow from the drains. October 22 to 25, 3.7 inches of rain 
feU, of which it was roughly estimated that 68 per cent ran out of t^e 
drains between October 24 and October 30. April 13 to 15, 3.42 
indlies of rain fell, of which 28 per cent seems to havebfen withdrawn 
(hrough the drain. The prooiptness with which drains removed sur- 
l^os Water from such a tenacious soU is worthy of notice. 
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BULLETIN NO. 6, OCTOBISL 1989. 

Vegetables (pp. 3-13).— Potatoes. —(1) Notes on the yield of ten 
varieties. (2) A brief account of an experiment with cotton-seed 
meal and hull ashes, kainit, and raw phosphate, applied singly and in 
combination, and compared with stable manure, on “ black slough ” 
bottom land. None of the fertilized plats produced more than the 
unmanured plats, except those where cotton-seed meal and kainit, and 
cotton-seed meal and hull ashes with raw phosphate were used. (3) 
Deep and shallow jdanting, bedding, and level culture were cpm- 
pared without conclusive results. (4) Notes on the keeping qualities 
of ten varieties. 

Notes are also given on twelve vaiueties of peas, five of radishes, ten 
of tomatoes, six of cabbages, and seven of cantaloupes. 

Gbafes (pp. 13-16).—Notes on eleven varieties. The methods of 
cultivation and pruning and the use of paper bags to protect the 
bunches of grapes are al.so described. The year’s experience is sum¬ 
marized in the statements that: 

“(1) The grape grows and fruits well on ‘ Bed IVairie ’ land. 

“(2) The varieties of black grapes rot less than the wEite. 

“(3) Sacking the white grapes (except Niagara) and Delaware 
(red) does not pay. 

“(4) The Concord, Ives, Norton’s Virginia, Niagara, and Hart¬ 
ford will pay for planting in the prairie for table use, and are bene¬ 
fited by being sacked.” 

Meteorological report (pp. 17-23).—Tabular summaries and ex¬ 
planatory notes of observations made from August 1,1888, to August 
1, 1889, on the temperature of the air, precipitation, cloudiness, ahd 
wind; and on the temperature of drained and undrained land as 
recorded by soil thermometers placed at seven different depths from 
1 to 36 inches. 

ARKANSAS. 

Arkanaaa Aerricultural Experiment Station. 

DeparUnent of Arkansas Industrial University. 

Location, Fayetteville. Director, A. B. Menke, D. 8c. 

BULLETIN No. 11, SEPTEMBER, 1889. 

Strawberries (pp. 3-9).—This article contains notes on forty va¬ 
rieties planted in 1888 on the Station grounds at Fayetteville; twenty- 
three varietiiss planted at the same place in 1889; thirty-six varieties 
grown' at the branch Station at Pine Bluff in 1888 (?), and nineteen 
varieties planted in 1889. 

Wheat (pp. 9-10).—^Twenty-two varieties w'ere tested. As tiie 
i«salt of two years’^ observations, Fultz and Michigan Amber are rec- 
' iQiami|nded as “ varieties well suited to this latitude.” 

yei^’;e 9 ipe]^«ats with fertilizers <hi wheat led the Statical ti 



189 


recommend 250 pounds of cotton-seed meal to the acre as on the whole 
the most economical fertilizer for this section. Further details of 
the experiments with wheat will be given in tlic annual report of the 
Station for 1889. 

Oats (p. 11).—Black Kussian is recommended as a good variety of 
winter oats for this latitude. One season’s experiments with nitrate 
of soda, acid phosphate, floats, kainit, and cotton-seed meal, singly 
and in combination, indicate that there is little profit in their use on 
this land “ which had been cultivated but little.” It is anticipated 
that ‘‘ similar experiments on worn lands in the center of the State ” 
may give different results. 

CALIFORNIA. 

A^icultural Experiment Station of the ITniversity of California. 

Department of the Vnivernity of California. 

Ijocatlon. Berkeley. Director, E. W. Hilgnrd, Ph. D., I.L. D. 

BULLETIN No. 83, NOVBMBBK i, 1880. 

The rise of the alkai-i in the San Joaquin Vai.t,ey, E, W. 
Hilgard, Ph. D. (pp. 1-4).—“ The rapid increase of population in 
the San Joaquin Valley, and the frequency with which inquiries rela¬ 
tive to the nature and treatment of ‘ alkali ’ come to this Station from 
that section, as well as other portions of the State, render it expedient 
to give a summary of the main points in this problem in this bulletin. 
A more elaborate treatise on the same subject, originally published 
in the annual report for 1880, has been reprinted and can still be sent 
to those desiring more detailed information.” 

In the San Joaquin Valley (particularly in its upper portions) 
there is during the dry season a “ blooming out ” of soluble salts on 
the surfiice of the ground, due to the decomposition of minerals in 
the soil into salts, which in dry times are not washed out, but rise to 
the surface during evaporation of the soil moisture. These alkali 
salts vary gr(*atly in composition. The thi’ee principal ingredients 
are common salt (chloride of sodium), Glauber’s .salt (sulphate of 
soda), and sal-soda (carbonate of soda). When carbonate of soda 
predominates a black deposit is made at the surface, popularly called 
“ black alkali,” as distinguished from the “ white alkali.” in which 
the two other ingredients are chiefly found. The “ black allcali,” the 
color of which is due to the solution of humus by the carbonate of 
soda, is by far the most pernicious. It may, however, be converted 
into the “ white ” “ by diTssings of gypsum or land plaster, 200 to 
500 pounds per acre, and the relief thus afforded is in very many 
cases all that is needed to insure profitable cultivation.” Along y?ith 
the harmful mineral substances there are always present in the^ 
soils others, such as potash, phosphates, and nitrate|, which insure 
great fertility to these lands under proper treatment.' It has been 
^nd to be wotsc than useless to attempt to remove the surplus salts 
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by putting water on the land without insuring drainage, for thia • 
causes the alkali to rise from great depths, and thus increases rather 
than diminishes the amount of deleterious substances in the soil. On 
the other hand, ^^under-drairuige is the general and absolute correc* 
tim for alhalV' Under-drainage is expensive, “ but the time is not 
far distant when in California, as well as in Illinois and in the East 
generally, the laying of under-drains will be considered an excellent 
investment on any land as valuable as all irrigated land is likely to 
be, and when that day comes ‘ alkali ’ will be at an end on irrigated 
lands in this State.” Until that time comes “the chief measure 
toward the pievention of the rise of the salts to the surface is what¬ 
ever tends to prevent evaporation from the land surface, and there¬ 
fore particularly the maintenance of deep and thorough tilth and the 
avoidance of the formation of any surface crusts.” The bulletin also 
contains a table showing the composition of the alkali salts in differ¬ 
ent parts of the San Joaquin Valley (Fresno, Tulare, and Kem 
Counties). * 

BULLETIN No. 84, DECEMBER 5, 1889. 

Distribution op seeds and plants, E. J. "W^tCKSoii, M. A. (pp. 
1-4).—Plants and seeds were distributed from this Station during 
the winter of 1889 in greater amounts and more widely than in any 
previous year. The number of applications received was 1,060, of 
which 994 were filled, wholly or in part. Every county of Cali¬ 
fornia was reached except two small mountain counties, and 2 >ackages 
wei-e sent to nearly one-half of the post-offices in the State. Recipi¬ 
ents pay for packing, postage, and express ($268 in all for this sea¬ 
son), and are expected to report lesults obtained with the seeds and 
plants sent. The Station can not undertake to distribute seeds and 
plants to residents of other States, but can make some exchanges with 
otlier experiment stations. 


' COLORADO. 

Agricultural Experiment Station of Colorado. 

Department of the State Agrioattural College, 

Location, Fort 41oll Ins. liiivctor, Charles L. Ingersoll, M. S. 

BULLETIN No. 8, JULY, 1889. 

Alfalfa: its okowth, composition, digeshbility, etc. (pp. ft-, 
24).—^'Phis includes an account of the habits of growth of alfalfa and 
of the methods of culture, curing, and irrigation of this plant. The 
parasitic dodder {Cuseuta) is also desmnbed, and farmers are urgtd 
to prevent its introduction with alfalfa by taking care to purehiie 
pure seed. Analyses of alfalfa cut at different periods of growth are 
given and compared with similar analyses of o^r plants. Feedin|; 
erperim^te i^rding the digestibility of alfalht were made with twb 
itoett andtthe^results oompat;^ with those of nmilar expari^iienjto% 
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the Wie of other feeding stuffs. The advantages of alfalfa for Colo¬ 
rado hhI the whole arid region are thus summarized: 

“(1)- It is easy to secure a fine stand of plants, if the soil be put in 
proficAr condition. 

‘*(2^ Its staying qualities are good, as the oldest fields show no dim- 
inntisR in growth or yield; neither does it kill by winter exposure, if 
given die least care and irrigation at the proper time. 

“(3) The quantity producetl by the many cuttings makes it much 
valuable than the other clovers or grasses. 

“(4) It is as digestible as clover hay, constituent by constituent. 

“'(hy Its chemical composition shows that it is a rich, strong food, 
when properly cured. 

“(6) It is relished by all farm animals and is an excellent flesh and 
milk producer. 

“ In general, it has about all the goo<l qualities of a forage plant, 
with very few poor ones.” 

BTTLLKTIN No. U, OC'TOIJEH, 1S89. 

Soils and alkali, I). O’Brine, D. Sc. (pp. 3-27).—^This article, 
whidt is rather popular in form and substantially correct in its prac¬ 
tical conclusions, though not entirely accurate in its scientific details, 
etmtains general statements regarding the origin and physical and 
chemical projierties of soils: analyses of eleven samples of Colorado 
amitf a discussion of the “aklali soils of Colorado;” analyses of 
samples of alkali from a farm near Fort Collins, and of samples of 
river, seepage, well, reservoir, an*! lake waters; and inferences regard¬ 
ing widiers for irrigation. The danger of injuring the soil by irrigat¬ 
ing with water highly charged with alkaline salts is emphasized. 

CONNECTICUT. 

The Connecticut Agricultural Experiment Station. 

Location, New Haven. Director, Snuntel W. Johnson, M. A. 

BULLETIN No. 100, SEPTEMBER, 1880. 

ShrLVANIT, UNLEACMED WOOD ASHES, AND COMMERCIAL FERTILIZERS 

(Pf. 1-28) .—^This bulletin contains: (1) An analysis of sylvanit, a 
CtoMnan potash salt; (2) analyses of imleached wood ashes, with data 
TflipHtding their average composition and notes on their agricultural 
^8) analjises and valuations of 76 commercial mixed fertilizers— 
taiMlifenous superphosphates, guanos, and special manures—from 
ailiwi 880 samples collected by the Station agents, in April and May, 
ijm^ froin the stocks of dealers in 127 towns and villages in different 
pMkwf the State. “ 

following brief and clear summary is taken from the bulletin; 
•rMM Sylvanit is a potasAi salt containing more potash than kainit, 
4i|ii^eoii8i6te of sulphate and muriates of potash and soda, the muri- 
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ates preponderating, so that it can not fairly be called a ‘ sul]i^iule of 
potash.’ 

“ 2. (a) Some of the samples of ashes analyzed this year weremotft* 
bly deficient in potash. 

“(Z>) Ashes from household fires in New England as a ruleoontaln 
more potash and phosphoric acid than Canadian or Western ashes. 

“(c) A large part of ashes, leached as well as uuleached, coaasts of 
carbonate, of lime, which may benefit land in three ways: 

“ First. It binds loose soils and makes them hold moisture, and on 
the other hand ma^s clay soils less stiff. 

“ Second. It corrects ‘ sourness' in the soil, caused either by soluble 
iron salts or mineral acids. 

“ Third. It favors nitrification. 

“(rf) Hence the value of ashes never wholly, nor always, chiefly 
consists in the plant food which they contain. 

“(e) It is possible that a heavy application of ujleaclied adkes 
might injure a heavy clay soil by reason of the alkali in them. 

“ 3. (fl) The analyses of seventy-six mixed commercial fertiizers 
are given in this bulletin. In twenty-seven of^ them the percmtage 
of one. ingredient is below the minimum (juantity guaranteed by the 
maker. In twelve others two ingredients are deficient and in five 
others, all three—^nitrogen, phosphoric acid, and potash—are deficimt 
as compared with the guarantee. 

“(Z») The average }:H*.rcentag:e difference between cost and vakiation 
this year has been Iff.l for supt'rphosphates and guanos and 13.4 for 
special manures, which is lower than in any year since 1884.” 

Storrs School Agricultural Bxperime&t Station. * 

Cmnected with Storrs Agric-ultural School. 

Location, Storrs. Director, W. O. Atwater, Pb. D, 

Bl'LI.ETIX No. 4, JULY, 1889. 

IVIeteorologjoal observations, E. a. Bailey (p. 1).—Summaiy of 
observations from January 1 to June 30,1889. 

Bacteria in aiilk and its prouixto, II. W. Conn, Ph. D. (pp. 
2-12).—This is a brief report on investigations made in 1888 and 
1889, including a condensed statement t>f the methods used, snd 
accompanied by general explanations. The following summary is 
printed in italics in the bulletin: 

“(1) Bacteria, or microbe,s, as they ai’e often called, abound in air, 
water, and .soil, in animal and vegetable substances, and in living 
plants and animals. They are extremely minute, and multipfy wifih ’ 
wonderful rapidity wherever the circumstances are favorable. Odld 
hinders their development. When heated long enough at the tem¬ 
perature of boiling water, they are killed, but their spores, wliidli' 
eorrespemd to seeds, will endure even this temperature for 
> speedily. ; ' ’ * 
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“(2) Bacteria grow with the greatest readiness in niilk and cream. 
Henee they collect in milk and cream exposed to the air, and multiply 
rapidly. In developing they cause the milk to sour and curdle and 
induce other changes in it. T'hey also favor the ripening of cream. 

“(3) Vessels in which milk and cream are to be kept are a great 
source erf contamination by bacteria. The latter gather upon the 
sides and in the joints, and devek>p in the minute portions of milk, 
grease, ot other matters from which it is difficult to free the walls of 
the vessels completely by washing. 

“(4) A large number of ditferent species of bacteria are found in 
milk and cream. Different species have different effects. Most of 
them sour atid curdle milk at some temperature. A few induce 
changes that render milk alkaline without the formation of curd. 
When a curd is formed it differs in character with different species 
of bacteria. The souring of milk i.s more complex than has l)een 
supposed; and while withtuit much doubt souring always depends 
upon the action of bacteria, any one of a numb<.‘r of species, or several 
combined, may be the cause. 

‘‘(5) The longer a sj)ecimen of milk has been exposed to the action 
of bacteria, other things l)eing e«|ual, the greater will be the number 
of bacteria present. Hence it follows that cream will usually contain 
a very large number. The presence of these organisms, so far from 
being injurious, is of a positive advantage to the butter maker, since 
it is by their action that cream is ‘ ripened.’ 

“(6) The ripening of cream appears to 1 h'- even more complex than 
the souring of milk. ^Vhile the ripening, of cream is undoubtedly 
dependent upon the presence of bacteria, it is doubtful whether one 
species can produce what is known as ripened cream. Dairymen let 
their cream ripen before churning l^ecause their experience, implies 
that the butler separates comes’) more readily, keeps better, and 
is of better flavor, A plausible explanation is tliat the bacteria break 
up the albuminous matter which encloses the particles of butter fat, 
so that the butter is more readily separated from it, and when made 
contains less of it. Since this albuminous matter affords support for 
bacteria, which cause butter to l)ecome rancid, it is natural to suppose 
that butter will keep the better the less it contain.s. 

“(7) Two important jmints in the handling of milk and cream are 
brought out by these considerations: 

-“First. The importance of keeping milk, so far as possible, free 
from bacteria and at a low temperature, in order that the cream may 
all separate before the milk sours. 

“Second. The advantage of keeping cream under circumstances, 
fat^orabie to the growth of the bacteria that induce ripening. 

“(8)> In brief, vessels in which milk is to be kept fd!r creaming or 
for tnmsport should be most carefully cleansed before the milk is 
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put in them. As cold retards, and heat, up to certain limite, 
the growth of bacteria, the advantage of keeping milk cold aad WMin 
warm is easily explained.” 

BDLLETIN No. 5, OCTOBER, 1880. 

Atmospheric nitrogen as plant pood, W. O. Atwater, JPa. Ik, 
AND C. 1). Woods, B. S. (pp. 1-lH ),—This is a condensed <if 

an investigation in continuation of one begun some years ago liy 
Profeasor Atwater at Wesleyan University, w’here the chemiopd aneddc 
of the Station is done. Those experiments, of which result^ wane 
published in 1882-85, .showed that leguminous plants (peas) acquired 
large quantities of nitrogen from the air and implied that free nitro¬ 
gen was probably thus assimilated. These conclusions have fiinoe 
been confirmed by other experiments, especially those of H^Uriagdi, 
who pointed out the conueetioii of bacteria and root tuberdes with 
the gain of nitrogen, Th<' present experiments were for a further 
study of the acquisition of atmospheric nitrogen by different plants 
and the relation of root tubercles thereto. Details are reserved £<* 
the annual report of the Station for 1889. Eighty-nine experisaents, 
divided into five series, were performed with pdas, alfalfa and oats. 

The plants were grown in glass jars containing sand, purified hy 
wa-shing and igniting. Nutritive solutions, either free from <x con¬ 
taining known quantities of combined nitrogen in the form of nitrate 
of potash or lime, were applied to the sand. The amounts of nitrogen 
supplied in nutritive solutions and seed were compared with the 
amounts found at the end of the experiments in residual solutions 
and plants. The difference lietweeu these two amounts must Show the 
loss or gain in nitrogen. A gain must represent the nitrogen ac¬ 
quired from the air in excess of any lost either from organic maths: 
of seed or plant or from nitrate of the food. 

The results of these and similar experiments by these authors and 
others are thus summarized: 

“(1) Peas, alfalfa, serradella, lupine, clover in all probability, and 
apparently leguminous plants in general, are able to acquire hmge 
quantities of nitrogen from the air during their period of growth. 

“(2) There is scarcely room to doubt that the free nitrogen of 4he 
air is thus acquired by plants. 

“(3) That there Is a connection between root tubercles asd Ihit 
acquisition of nitrogen is clearly demonstrated. What this 
tion is, what are the relations of micro-organisms to the roc^tsoliaiV' 
cles, find the acquhsition of nitrogen, and in general how the 
is obtained, are questions still to be solved. 

“(4) The cereals with which experiments have been 
have not manifested tliis power of acquiring nitresgen, nor 4)» 
have such tubercles as are formed on the roots of legumea 
< “(S) the expwiments hefe reported the additiem of aoil|hlM|^ 
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sions did not seem necessary for the production of root tuberclas. A 
plausible supposition is that the micro-organisms or their spores were 
floating in the air and were deposited in the pots in which the plants 
grew. 

^‘(6) As a rule, the greater the abundance of root tuliercles in these 
experiments, the larger and more vigorous were the plants and the 
greater was the gain of nitrogen from the air. • 

“(7) In a number of these experiments, as in similar ones previ¬ 
ously reported, there was a loss of nitrogen instead of gain. The loss 
occurred where there were no root tubercles; it was especially large 
wuth oat plants, and largest where they had the most nitrogen at their 
disposal in the form of nitrates. As the gain of nitrogen by the leg¬ 
umes helps to explain why they act as ^ renovating crops,’ the loss in 
the case of the oats suggests a possible reason why they should appear 
to be an exhaustive crop. 

^'Practical htferences, —The ability of legumes to gather introgen 
from the air helps to explain the usefulness of cIovct, alfalfa, peas, 
beans, vetches, and cowpeas as renovating crops, and enforces the 
importance of using those crops to n^store fertility to exhausted soils. 
The jiulicious use of mineral fertilizers (containing phosjdioric acid, 
potash, and lime) will enable the farmer to grow crops of legumes, 
wdiieh after being fe<l to his stock will, with ))roj>er care to collect and 
l)reserve all manure, both licpiid and solid, enaVde him to return a 
' complete fertilizer ’ in the shape of barnyard manure to his land. 
A further advantage of grow ing these cro])s is that the nitrogenous 
material, protein, wdiich they contain in such great abundance is 
es})ecially valuable for fodder."' 

Meteorolo(;i(’al (msEUVATioxs, E. A. Bailey (p. 19).—Summary 
of observations from July 1 to September ^10.18S9. 

I>I5J^AWA11E. 

The Delaware College Agricultural Experiment Station. 

Departineut of Delaware CoUvrie. 

Location, Ntwvark. Direc+or, Arihiir T. Neale, Th. D. 

BULLETIN No. 0, OCTOBEK, 1889. 

Summary of the Station’s EXiTRi:^rENTs on the black rot of 
GRAPES, A. T. Neale, Ph. D. (pi). 3-6).—Experiments with Bordeaux 
mixture for this disease on the vinc'vard of Mr. Anthony, of Smyrna, 
Del., resulted in a saving estimated at $65.62 per acre. The results of 
experiments in Dr. Black’s vineyard in Newcastle County, while 
agreeing in the main with those at Smyrna, brought out the addi¬ 
tional fact that the Bordeaux mixture may sometimes be used without 
appimable effect. It should be observed, however, that in the former 
case the mixture contained 1 pound of sulphate of cop^r to eight 
viii^; in the latter, the same amount to four vines. It was shown by 
oKjaariinente at Sinyma that grapes spotted with a greenish-blue crust 
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of Bordeaux mixture could be cleaned with a weak solution of vinegar 
(2 quarts of cider vinegar to 10 gallons of water) at an average 
expense of 0 cents i)er 100 pounds of grapes. For this purpose Mr. 
Anthony used the following apparatus: (1) Circular wire baskets 26 
inches in diameter and 11 inches deep; (2) three ordinary tubs, one 
for the vinegar solution and the others for water; (3) wire frames or 
shelves from a fruit evaporator. The baskets loaded with grapas 
^\ ere soakiMl for a few minutes in the vinegar solution, dipped in each 
tub of water, and exposed a short time to dry on the wire frames. 

Tests made by tlie chemist of the Station indicated that gi’apes 
which have been sprayed with the Bordeaux mixture did not have 
enough atUiering copper salts to injure health when eaten. 

The black rot of the grate coxtroi.led by the Bordeaux mxx- 
TURE, F. D. Chester, M. S. (pp. 7-17).—A detailed account of the 
experiment in JMr. Anthony’s vineyard above referred to. 

Botanical description of the iiL\CK r<»t grape, F. D. 

Chester, M. S. (pp. 18-28).—A compiled account of thcfiingus caus¬ 
ing this disease. 

NoTOS on the black rot of the grape, M* H. JiKCKWITH (pp. 
28-32).—An account of experiments in T)r. Black’s vineyard (above 
referred to), with sul|)bate of copper, sulphate of potassium, Eau 
C-eleste, and Bordeaux mixture on Champion and Concord grapes. 
The Bordeaux mixture produced the best results on the Concords, but 
failed to protect the Champions. The experiments will be continued. 


BULLETIN No 7, JIECEMBER, 1880. 

Stoi K FEEDING, A. T, Neale, Ph. D. (pp. 3-24).— 1. lJtilUatw7l of 
vloi^ev hay and cornstalks. —It is urgt'4 that under certain conditions 
live stock should be kept upon a farm, even if the market prices Df 
milk and meat admit of no direct visible profits. Such conditions 
exist-- 


(1) When crude farm products, clover hay, etc., command at 
wholesale prices lower than their intrinsic values. 

(2) When large quantities of unsalable cornstalks, etc., are on 
hand, which could lie used as food for milch cows, sheep, etc. Tbie 
is supported by calculations based upon the composition of clover haj 
and of cornstalks, the quantities and values of their nutritive ingre* 
dients for feeding and of their manurial ingredients for fertilizers, 
and the estimated cash value of these feeding stuffs if used in making 


milk to sell at creameries. 

i' 

2. Explanation of terms used in the anSysis of feeding st/wffe,'^ 
"The meaning of the tenns crude protein, carbohydrateis, fiW, etc.^ li 
ex^ined and illustrated by a woodcut, in colors, of a section of'» 
grain of wheat, as viewed under the microscope. 


d. ohemical consol of eoncendn'ated feeds .—^In 1S89 twelKb 
i^lieQtd^ ^ectc^ ^om the famere in sections of tiie 3ts% 
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collected 49 samples of feeding stuffs, including wheat bran and mid¬ 
dlings, ship stuff, cotton-seed meal, corn meal, oats, and cob meal. 
These were analyzed by C. L. Peimy, M. A., chemist of the Station, 
who gives the details in a number of tables together with the aver¬ 
ages of these analyses as compared with the standards for these feed¬ 
ing stuffs prepared by Dr. Jenkins, of tlie Connecticut Station. This 
comparisim was very favoralde to the Delaware samples. 

4. The whoJe^^ale prieefi per pound of protein and eurholnjdrotes in 
<'oneentrated feeds in Dehurare, —CoinpariMUi of the market price 
and the a(‘tual value as determined l)y chemical analyses was made 
for a number of feeding stuffs by the method of the least Mpiares.'’ 
The average wholesale jndees of the mitritive ingredients in bran, mid¬ 
dlings, cotton-seed meal, cob meal, corn meal, and oats, as M)ld in Dela¬ 
ware leaving digestibility and manurial value out of a(*count) are for 
crude fat, 4.45 cents; protein, 1.2:^ cents; and carbohydrates, 0.5‘2 cent 
per ])Ound. Thi^se rates rei)resent in the first jdace tht‘ actual cost of 
protein, fat, et(‘., in a mixture made of euual weights of each of the 
six feeds named above; in the se(*oml j)lace they represent the only 
figures, \^hich also give each and every one of the above feeds that 
valuation which is the closest i)ossible approximation to its actual 
market price.'” The utility of these cahailatiotis is illustrated by the 
examjdes of their practical apj)li<*a(ion giA'en in this bulletin: (1) 
By the use of the calculated wliol<‘sah‘ (*osi ])er ])oimd of food it was 
tshown that the ])ivsent j)rice of (‘lover hay is 50 juu* cent l)elow its 
intrinsic feeding value in comparison with bran, cotmn-seed meal, 
etc. (2) By the use of the same ffgures it was found jmssible to 
arrange the concentrated feeds common in this State, according to 
their expensiveness for feeding purpos<»s, thus giving those stockmen 
who know’ what they re<iuire an oj)])ortunity to select the material 
most reasonable in price. 

FLORIDA. 

Agricultural Experiment Station of Florida. 

Department of Florida State Agricnttio'ol and Mcvhanieat College. 

Location, Lake City. Director. Uev. J, P. De Pass, 

lUJLLKTIX No. (», Jl'LY, 18S1). 

Trifouum incarnatum (crimson clover) and Poa ARA( iinifera 
(Texas blue grass), J. C. Neal, Pir. D. (pp. 3, 4).— Notes on these 
two plants, w’hich are being ex^wrimented with in the hope of finding 
a plant suitable for pasturage or silage in this State. A numter of 
forage plants have already been experimented with at the Station, 
but ttius far none has been found which makes a satisfactory growth , 
in this climate. 

Chemical analyses, J. M. Pickell, Ph. D., and Earle, 
B. A. (i^. 8-18).—This includes analyses of ten samples of water 
Afferent parts of Florida, four of gypsum, four of ashes, three 
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of muck, one of bat guano, and six of soils, witb explanations of tbe 
analyses. 

Plan op chemical laboratory and Station headquarters (pp, 
19,20). 

BULLETIN No. 7, OCTOBER, 1889. 

Corn experiment (pp. 3-5).—An account of a field experiment 
with different fertilizers on com. The indications are that the soil 
was so uneven that specific inferences are not warranted. 

Cucumbers (p. .5).—A brief account of experiments in raising 
cucumbere in a cold frame. 

Constituent of muck, J. M. Pickell, Ph. D. (pp. 6-15).—^To 
obtain answers to numerous inquiries about the fertilizing value of 
muck analyses w'cre made of fifteen samples from various places and 
the results compared with those of analyses of bam-yard manure, 
cotton-seed meal, and a “ standard commercial fertilizer.” The 
inferences arc that the muck is very variable in quality, but that if 
properly composted it will often produce effects similar'to those of 
barn-yard manure. The value in particular instances can be learned 
only by actual trial. * ^. 

General characteristics of muck, J. J. Earle, B. A. (pp. 15, 
16). — A brief explanation of the reasons for composting muck before 
applying it to the soil. 

Muck comimhttng, J. C. Neal, Ph. 1). (pp. 16-19).—In all parts 
of Florida the heavy rains sweep the constantly decaying vegetation 
into shallow depressions, edgi's of ponds and sinks, almost free from 
sand or clay, there to fonn gi'eat bay heads and muck beds, only 
needing careful development to become of immense value to our farm¬ 
ing intexvsts.” With a little exptmse and trouble the muck in many 
of these beds can be composted so as to be but slightly inferior to 
good stable manure. Directions for doing this arc given in this 
bulletin together with eleven formulas for composts. 

4 - 

(lEORGiA. 

• Gteorgia Agricultural Experiment Station. 

Dopurtiiicnt of College of Agrienliurc anti Mechanio Arts, Vniversitu Of 

Oewgta. 

Location, (triffln (Experiment P. O.). Director, R. J. Redding. 

BULLETIN No. 4, JULY, 1889. 

Analyses of cattle foods, C. M. Stbahan, M. E. (pp. 64-71).—; 
Chepiical analyses of samples of hay, wheat bran, cotton-seed meal, 
cow-pea vines, and sweet-potato vines, with popular explanations of 
each analysis. 

BULI.ETIN No. 5, OCTOBER, 1888, 

Eborioanieation (pp. 75-80).— An account of the transftar and 
the Stati<»a under an ad) of 1^ State 
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approved December 29, 1888. The chemical work of the Station is 
done by special contract at the University of Cieorjpa; but if the 
pres(>nt plans are carried out it will la? removed to Griffin as soon as 
laboratories can be in'epared. The connection of the station with the 
University is constructively preserved by allowing that institution a 
minority representation in the governing board. The Station farm 
comprises 180 acres of gently rolling red and gray soil, the latter 
pivdominating. underlaid by strong, red clay. It is a typical middle 
Georgia farm, I'ather below than aboAC the average in fertility." 

ILIilNOIH. 

Agricultural Experiment Station of the TTnivereity of Illinois. 

Deportment of the UnivcrHity of Illinois, 

Litcsitlon, Diwtor, Selim II. Tenbrnly, IMi. I)., LL. D. 

BlTLLbrriN No. (>, AlKniST. 3 S 80 . 

A IJA( T£11IAL I)IHP:ASE OF COHN, T. J. Bt^KKILL, Pn. I). ( pp. 1()5- 
175). —The following .statements are takeji from the deseription of 
tlie disease as given in the bulletin. Young diseased plants. “ besides 
being smaller than healthy ones, an* uniformly yellowish in color, 
the Invest leaves showing wor.st." In .several cases at least one-half 
the roots—always the lowest—are injured and usually dead. The 
bottom part of the stalk is likewise affectcMl, brownish si)ots appearing 
on its surface. Sometimes masses of semitransparent, rather firm, 
gelatinous material are found u])on the.se external corrosion.s.'* After 
midsummer the leaf-sheaths become spotted, es])ecially on their inner 
side, and are more or less smeared with, the gelatinous substance 
spiH'ad iji a thin coat or layer. Finally the ears are, at least occa¬ 
sionally, affected. Externally the appearance of the outer husks is 
like tliat of the dist»ased leaf-sheaths. * * Internally, in the 
worst stage, the whole ear is reduced to a moist state of corruption, 
though not ill-scented,'’ 

The disease was first investigated by the author in 1882. It was 
then supposed to be due to chinch-bugs, wdiich, how evei*, together with 
the gelatinous substance on the leaf-sheaths, were found to be in¬ 
fested with bacteria. In 1887 the bacteria were identified on diseased 
c^orn stalks which had not been attacked by chinch-bugs; but, as inocu¬ 
lations made in healthy corn failed, the foots w^ere not published. In 
1888 bacteria were again found to be prestmt in diseased stalks. 
Early in 1889 attention was once more called to the matter by Dr. 
Billings, as recorded in the bulletins of the Nebraska Station.* In 
August of that year cultures and inoculations upon growing corn ” 
w^ere undertaken by the author, ‘^and this time with unmistakable < 
results. The bacteria, in pure cultures, were applied to the inner sur¬ 
face of the leaf-dieaths, without puncture, and the Avatery-brown 

* Bee page 121^ ot SxperiiaeBt Station Kecord, Vol. I, No. 3. 
a -8 
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spots appeared in four days, while the organisms multiplied enor¬ 
mously in numlwsrs and were taken still pure—in favorable cases— 
in considerable quantity from the affected surfaces.” Rabbits .were 
also imwajlated. but withoiit positive results. “ These tests are too 
few and too recent to be of much import here; but they do serve to 
show that the ‘ germ,’ if the same as that in the experiments of Dr. 
Billings, has not now the virulence that his had either with him or 
myself. The identity of the two is therefore still to be proved.” 

The bacteria are described in considerable detail and illustrated 
with a photo-engraving. The author states that “ we know to(i little 
of the disease to be able to suggest a remedy.” 


lUrLLKTIN N«. 7, NOVKMBKU. 188!). 
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The moiAKJY or sieace, T. J. Biikkili,, Ph. D. (])p. 177-104).— 
The object of the investigation was to gain new information concern¬ 
ing the changes in silage due to fermentetion and the conditions 
under which the various processes of fermentation talce place. The 
nature of the yeasts, bacteria, and other ferments is briefly exphiined. 
The recent progress in the study of fermentation is discussi'd, and 
attention is called to the fact that very little has yet bwn done in the 
study of the changes in silage, though in other arts, notably in la'er 
brewing and wine making, such studies have rendered vital service. 

The investigations were begun in September, 1888, and included 
observations on silage from two silos on the University farms at 
successive intei-vals, and on well-preserveil corn silage, of 1888 from 
other silos. Experiments with silage from w heat, corn, mixed clover 
and timothy grass, in barrels, a w(>oden box, and stone jars are also 
described. Culture experiments were made by modern bacterioldgical 
method.s. In connection with the microswpical and biological obser¬ 
vations, chemical analyses w'ere made by A. (r. Manns, Ph. D., station 
chemist, and the methods and res\ilts stated by him in this bulletin. 

The details of the experiments arc not given, but the results ob¬ 
tained are stated and discusstul at length. Though regarded by the 
author as largely negative and tentative, they are of decided interest 
and value. The following summary is condensed from the bulletin: 

Fermentation in the eilo and variability of silage ,—^The fermenta¬ 
tion of silage is exceedin^y complex and is influenced by manifold 
conditions. The organisms which cause the fermentations and the 
changes tliey produce are of widely different characters. The chem¬ 
ical coraimunds which undergo change, such as sugar, starch, cellu¬ 
lose, and various nitrogenous substances are numerous and diverse. 
The com or other substances used for silage vary in maturity, in 
cheaucal composition, and in amount of moisture. The materials 
may put in slowly or rapidly and packed more or less closely, and 
nby be more or less completely excluded at the beginnmg and 
t^p^ture may be high or low. Indeed, the diffemnoea 
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in the original material, the conditions of weather, the construction 
of the silo, the treatment and the ferments concerned make silage a 
very variable product and great care and much knowledge is needed 
to secure uniformly good silage. 

Kinds of ferments .—The kinds of ferments which cause changes in 
the silo are numerous and as yet not sufficiently understood. They 
include (1) yeasts, which cause alcoholic and other fermentations; 
(2) bacteria, which cause the formation of acids and the heating in 
(he silo and app(*ar to aid in the destructive changes, notably the 
semiputrid decomposition, accompanied by bad odors, which so often 
o<!ciu‘s in old silage; (3) molds, which also ciause putrefaction. 

Aleoholk fermentation in sHaf/e — YeosU .—It is doubtful if alco¬ 
hol occurs in silage. If it does it is not ethyl alcohol—the compound 
to which in common usages the name alcohol is apjdied—but butyl 
alcohol or some allie^l foini, and the fermentation which it iiroduces 
is due not to y('ast but t(» bactei’ia. Yeast is at no time found in the 
silo as a jirodncer of alcohol. The sj)ecies which does occui‘, often in 
consideral>le (piantily, is not the fajiiiliar baker's or brewer's yeast, 
but another species, the Saeeharoini/een nn/coderina., Kees, or Myco- 
dernxi rini of Pasteur. This d(M*s not produce alcohol, except to a 
liuiit(*d extent tinder s^wial conditions not known to exist in the silo. 
It is therefore not true, as has bt*en claimed, that the so-called 
sweet silage ” is the result of an alcoholic fermentation. 

Hot silaye .—The hot fermentation which often takes jtlaee soon 
after the silo is filled is not explained fully by the faeXs at hand and 
demands much study. It is not due to. yeast. The yeasts ettn not 
retain their activity at anything like the temperiiture attained, which 
reaches 00” (’. (140° F.) or higher. Above 30° Cl yt‘a.st loses its 
power of groAvth and development in an accelerating ratio as the 
heat increases. The high temperature seems to l)e duo to tw’o or more 
species of bacteria (rod-like bacilli) similar to those wdiich appear to 
cause butyric and like, forms of fermentation. At least tw’o species 
w’ere found. They thriA’e in newly filled silos at tem])eratures from 
00° to 70° O. The.se organisms are found in hot silage and in equally 
hot manure piles. They are anserobic, that is to say, they do not need 
ftw oxygen, or, in other words, they do not re.quire air for life. Still 
they do not seem to cause the very high temperature often found in 
the silo without a partial supply of air. The high temperature 
occurring shortly after the material is put in the silo does not de.stroy 
the bacteria and molds which later cause acid fermentation and 
putrefaction. After the heating, however, the silage settles and the 
air is excluded. The initial high tem^rature which these bacteria 
induce is therefore probably most serviceable by causing this closer 
pacMng of the silage and the exclusion of the air, father than by 
Irilltng tlw germs of other ferments. 
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Fermentation at lower temperntare—Laetie and' heetie ferments — 
Development of aeide in silage .—The ferment whkh induces the for¬ 
mation of acetic atiid in vinegar and that which causes the formation 
of lactic acid in milk are both a(;tivo in the silo. Neither of these 
can grow in any known medium at a temperature above 47° C. 
(117° F.). The most favorable temperature for the former seems to 
^ about 38° (1(K)° F.), and for the latter, not above :}3° C. 

(S)8° F.). Both ferments are aerobic, i. e., requiring an abundance 
of air. Thus the. formation of vinegar from sugar in a liquid kept in 
a tight barrel is slow, but when exjiosed to air, it goe.s on rapidly. 

Corn stalks as cut for silage contain a considerable amount of acid, 
and this does not ajipear to decrease during the fermentation in the 
silo. They also contain a considerable amount of sugar Avhich is 
changed to acids by ferments. The hot fermentation, howeviu’, pre¬ 
vents acidity by making the mass more compact so as to exclude the 
air which is necessary to the activity of the ferments. ^ 

Sweet silage. —Silage, however tivated, contains the acid originally 
in the corn stalks. Sweet silage is that which has a relatively small 
quantity of aci<l formed by fermentation. Whtjb comnionly passes 
for sweet silage is not always the same thing. It may be obtained 
either with or without heat. When slow’ filling of the silo with con- 
seqiK'ut high temperature is relied upon, the fermentations are very 
different from those of the sweet silage obtained without heat. By 
rapiil filling and close packing, especially w’ifh the more mature and 
dry corn, the mass remains sweet, because little fermentation follows. 
When the fermentation is depended on for heat there is more loss. 

Desalts of ehemieal in vcstigatio-m.—ln chemical examinations of 
silage from Burr’s White and Burrill and Whitman corn, the volafile 
acids separated by distillation, and fonnation of their barium and 
other salts, ranged from 0.397 to 0.080 pei'cent of the w’cight of the 
silage. A rough quantitative determination of these acids in one 
case gave about 79 per cent of acetic, 18 per cent of butyric, and 2 
per cent of valeric acid, w’ith other achis present in small quantities. 
Tn another case a small (juantity of lactic acid w’as found. Mannite 
also occurred. The non-volatile acids varied from 1.31 to 2.05 per 
cent. Analyses of the gases in the silo revealed about 15 per cent of 
carbonic acid and from 2 to 2| per cent of oxj’'gen. The remainder 
was supposed to be mainly nitrogen. Analyses of sam 2 >lcs of silage 
from five other sources gave volatile acids ranging from 0.024 to 
0.979 per cent, and non-volatile acids from 0.380 to 1.707. 

FiEUb nxPERiMKNTS WITH OATS, 1888-89, T. F. Hunt, B. S. (pp. 
194-213). 

1. Qmntity of seed per acre .—Seven plats were sown two years with 
from 1 to 4 bushels per acre. 2. Compact or loose seed 
tndhods of preparing the seed are compared, raiding from 
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compact to very loose. 3. Time of sowing. —Seed was sown at inter¬ 
vals of one week from April 6 to 27, 1888, and from March 14 to 
April 25, 1881). 4. Depth of sowing. —The depths varied from 1 to 
(» inches. The number of plants growing at different dates, yield of 
grain and straw, and the numl)er of shoots and heads are given in 
tables. 5. Test of varieties. —The tests included twenty-nine varieties 
obrained from seedsmen, and “ two varieties, AVelcome and common 
jiiixed oats, grown some years with good I'esults on the University 
farms.” These varieties are <*lassified as very early, early, medium, 
late, and very late maturing, and each is briefly described. There 
are also notes on the vitality and purity of the seed, the yield, date 
of I’ipening, i>lumpness of berry, color, kind of panicles, wcught of 
grain per bushel, weight of berries, and (piality as indicated by the 
I’atio of kernel to berry and the relationship })etween per cent of 
kernel in the berry and the weight per bushel, the color, weight, and 
j))umpness of the berry, together with tabular data. 

The results from all the exj)eriments re))orted ar(» thus summarized : 

n) lu 1888 the lar^fest yield was j)rodu<‘ed when bushels per acre were 
sown; in 1889, when aj bushels were sown. Both years considered, the yield 
vras related to the quantity of seed sown from most to least as follows: aj, 4, 
a. 2i, 2, 1i, amll. 

(2) A medium loose seed IxkI gave a larger yield in both seasons than a com¬ 
pact or very loose si*etl bed. 

(а) Almost without exception the earlier the seeding the larger the yield 
and the greatta* the weight per bushel. Oats sown March 14, 188Jb yielded half 
and nearly twi(‘e as mu<*h more than oats sown April 4 and 18, respecth ely. 

(4) Between 1 and 4 inches in depth the dilferences in yield do not indicate 
with certainty that the depth of sowing aflfeeteci the results. 

(5) In many cases varieties of oats under distinct names resemble each 
other so closely as to be practically hlentical. 

(б) Thirty-three plats, Including varieties under thirty names, gave the rather 
low average of 41 bushels i)er^uTe. The largest yield was 51 and the least 30 
bushels r>er acr(». 

(7) There was an average of somewhat less than 2 iH)nuds (1.84 pounds) of 
straw for each pound of grain. The variation in the yield of straw was a little 
less than that of the grain. 

(8) The following varieties gave the largest yields, in the order named: 
Giant Yellow French, Early Dakota "White, Improved American. Japan, White 
Bonanza, and American Banner; while Canadian Black, Virginia Winter, White 
Belgian, Black Tartarian, and Texas Uust-Piwf gave the pcMjrest yields. 

(9) All things considered, it may probably be fairly concluded that the earlier 
ripening varieties were the more desirable. 

(10) Neither the length, plumpness, or weight of berry, nor the weight per 
bushel appreciably Influent^ the yield. 

(11) The white varieties were considerably sui)erior in yield and weight per 
bushel to the black and dun-colored varieties. 

(12) The varieties with closed panicles yielded somewhat better than tbos# 
witti open panicles. 

(IS) The average per cent of ken^l in the berries as sown \^%i 00.0 per cent, 
and 654 per cent in the crop. The largest individual difference between two 
varieties was 19.3 per cent in the seed and 12.7 In the crop. This extreme dif- 
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ferenee l)etweeii two vjirieties woiiltl make a difference of ^^9,000,(KK) if applied 
to the annual (Top of the United States. Differences, not beyond control, would 
make a difference of ^8,0()0.000 to $0,0(X),0(K) in the annual value of the crop. 

(14) Those varieties which (*ontaiiied the hij^her per cent of kernel in the 
berry of the scnal sown, (‘ontaiiied, on an avei*age, the higher j>er c^ent in the 
croi> and gave the larg(»r yi(dds. 

(15) On the whole, it is doubtful whether there was any relation hetweiui the 
jKT mit of kernel in the berry and the weight per hushel, the color, weight, or 
plumpness of the Ix^rry. If any such relation existed, th(»se varieties with long, 
slender IxTrles, with lighter berries, and with the k*ss weight per bushel yielded 
the highest jier cent of kernel. 

(10) While it apjiears from the data oldained that it is especially tlesiraMe to 
sow varieties of oats wliose berries contain a large per cent of kernel, this qual¬ 
ity, with our present knowledge, can only lie knowTi by direct determination. 

(17) The 29 varieties of oats procun^d for seed from the leading seedsmen of 
the United States vvere practically free from foreign scxsls and other linjmrltlos. 

(18) On an average, 9.‘{ ixt cent of the l»eiTies sprouted. In 15 varieties 95 or 
more per cent sprontcnl, while in o varieties less than 80 ix»r cent sprouted. 

(19) If future investigation confinus the (experiments just re^vdixl, the prac- 
ti(*al lesson will be to sow as (\arly as practicable, in a na^dinm loose seed bed ; 
to cover well, but not ne<*essarily deep; to use 24 to .‘U bushels of seed per acre: 
U> asc('rtaiii the pow(T of spronling of the seed, and, if low and It is iitTessary to 
sow it, to sow iwoportionately more; to sow wdiite va»ieties which have been 
found through a serums of years to produce a good yield with a high percentage 
of kernel to berry. 

iNmAnmA. 

Agricultural Experiment Station of Indiana. 

hcpartnimt of P uni ho f'uircvHitip 
Location, La Fayette. Director, Horace E. St(>ckbridg(', Fh. D. 

BULLETIN No. 29, JULY. 1889. 

Wheat rhst, H. Tj. Boleet, M. S. (pp. 5-19), (illustrat^ni).—^Tbis 
article opens with some general explanatory notes on fungi and on 
the lo^s occasioned by wheat rust in England and the United States, 
after which the species of fungi causing rust are des<!ribed and dis¬ 
cussed, with special reference to observations by the a\ithor. Condi¬ 
tions affecting the development of rust are also stated, with a view to 
suggesting means for the prevention of this dii'wase. The bulletin is 
illustrated with cuts made from original drawings. 

The annual damage to wheat from rust in Indiana alone is esti¬ 
mated to exceed $300,000. Besides the direct damage nist may so 
weaken the plant that it will be more easily injured by frost. 

Three species of fungi, Purrinia (/raminis, P. coronata, and P. 
nihig^vera', may^cause rust on wheat. “ The last two species do not 
in their mature form rupture the surface covering of the plant, but 
produce the spores ( i^chutospores) under the epidermis, and are there¬ 
fore less easily ^^sihle; yet their development is none the exten¬ 
sive, All three of these species are also common to oats, barley, rye, 
and various of the grasses. Many grassy are also subject to other 
^>eci^ pes^Har to thema^ves. Every farmer has in these insts dan- 
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geroiis foes which, AvhcTi conditions are favorable, very materially 
reduce the yield and the value of the crop.” Wheat rust belongs to h 
division of rusts known to botanists as hctertprhnial^ by which is 
meant that the fungi causing these rusts develoj) in several appar¬ 
ently distinct stagt*s or forms, one of which appears on some plants 
\'ery dissimilar to those on which the first form develops. In the first 
or stimmer stage the wheat-rust fungi ])roduce what is called ‘‘red 
rust,’"’ which may develop later in the season into the second stage, 
known as black rust.” Black rust is much more injurious to the 
crop than red rust. Early ripening varictic's of wh(»al may, there¬ 
fore, es(*a])e comparatively unharmed, '\\hile those ripening late may 
b(‘ badly damaged by the rust. From the spores of the blade rust is 
dev'(doped a tliird form of the fungus, known as an <vri(lin7n, which, 
however, do(»s not seem to be necessary to the continuation of tlu^ spe¬ 
cies, but constitutes a side form whose functions are not yet well 
understood. The o. vidta do not grow on grain, but on very difl'erent 
plants. For Purciaia {framiniti various species of the barberry have 
been determined as capable of bearing the alternate form. The 
buckthorns of the genera RhamtniK and FraiKj^ihf support that of P. 
rorohdfa: and the a'cidiiim of /^ rulnffo-vem, the rust of which is 
undoubtedly the one most prevalent on wheat in Indiana, has been 
found to grow upon vai'ious specie^ of the borage family, such as the 
eoinmon houndV-tongue {PynotjlosHUin offfrlnaJe) , a roadside weed 
in the older sections of the country.’' 

Observations made by the author seem to show that one species 
(P. 'nffrif/o-rf'pa) of wheat rust, in its uredo (red) stage, is able to 
pass the winter in the tissues of the natural wheat plant, and to de¬ 
velop with great rapidity early in the spring. Among the conditions 
affecting the developmeiit of rust the following are mentioned: 

“ In warm weather any jconditions of tlu'. soil or atmosphere which 
tend to keep the wheat Iorats constantly wet are conducive to the 
rapid spread of the disease. Low-lying, rich soils are most subject 
to the disease. No variety of Avheat is known to be rust-proof, yet 
some possess greater powers of resistance than others, Fulcaster, 
Egyptian, and Dietz Longberry are specified as among the resistant 
varieties. Though not proved, an excess of nitrogen in the soil is to 
be considered probablj^ as liable to produce Avheat easily affected by 
rust. If fertilizers are to be applied to such lands, those containing 
only inorganic elements are most advantageous so far as immunity 
against rust is concerned. In districts liable to severe visitations of 
the disease early ripening wheats are to be j)referre(l. 

“Although the spores of the red rust are formed most abundantly 
in the spring and early summer, they are also developed until late tn 
autumn upon various grasses, and may be wafted by winds to the 
young wheat Yolunteer growths of wheat upon old'stubble fields 
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furnish good hosts u{>on which the formation of these spores may be 
continued throughout the summer, and hence ^ould be pastured 
down or otherwise removed the same as other weeds.” 

BULLETIN No. 27, AUGUST, 1889. 

Field expemments with wheat, W. C. Jjatta, M. S. (pp. 8-12).— 
Comparison of rnnHies. — Twenty-tliree varieties were compared. 
Data as to the prodiuie, time of ripening, hardiness, strength of straw, 
whether bearded or smooth chaff, color of chaff and grain, and 
weight of measured bushel of grain, are given in ta.bles. In 1888 
Egyptian, Michigan Aml3er, and Velvet Chaff gave the largest yields; 
in 188!), Egyptian, Golden Cro&s, and Raub’s Black Prolific were the 
most productive. Golden Cross and Sibley's Imperial are thought 
to be identical, as are also Mealy and Brown Smooth Velvet Chaff. 
Retl P'ultz, German Emi)eror. and Michigan Ainlier are much alike. 

Quantity of seed to the acre. —Experiments to ascertain the most 
desirable rate of seeding have lieen conducted six j^ears on ground of 
average fertility, well jirepared and naturally drained, tand with 
good seed drilled in without fertilizers, in the last third of Septem¬ 
ber.’’ From 2 to 8 pecks of seed per acre have given an average 
yield of 18 to 81 bashels during five years, the yield increasing steadily 
witli increased thickness of seeding. “ The evidence steadily accu¬ 
mulates in favor of thick seeding. For rates higher than G pecks 
the increase in yield is slight, but enough to justify the extra amount 
of s«^ed re(piired.” " For lands in average condition I would not 
recommend less than G pecks jier acre, and doubt not that in many 
cases thicker seeding would give better results.” 

Broadcast and drill seeding .—The results of four trials (1881-88) 
of broadcast and drill seeding are given in a table. The yield* of 
drilled plats averaged 24.12 bushels, that of broadca.st plats, 16.65, 
making the gain from use of the drill 7.47'bushels per acre. The 
broadcast plats were damaged most in winter, much of the seed being 
left too near the surface and the i-oots being thus exposed by rain. 
In the case of the drilled wheat the raig covers up the exposed roots. 
“ The superiority of the drill, at least on the compact though natur¬ 
ally drained soil of the Station farm, is plainly manifest.” 

Large and small seed .—Seeds which passed through the seed screen 
of a fanning mill were classed as “ small,” those which did not pass 
through as “ large.” Large and small seeds were sown side by side 
at the same rate. 6 jiecks per acre. The result was inconclusive, but 
the experiment will be repeated. 

Oonfinuons grain growing I's. rotation cropping. 

Two series of esi)erliiie)it8 were besun In 1880 to determine the effect of grtum 
on tim yields of grain crops in a rotation involving both. In one series time 
' (tire no ^ss crops, but wheat is grown every year on 8<nne plate, and every 
wcaad year on otbm- plats in altematlon with both oats a.nd com. A. (lOecMid; 
te'devoted to three rotations,.<flve, six, and seven eonrses, rte^eetively, 
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each of which involves, among other croi‘H, one of wheat and two of grass (tim¬ 
othy and clover) In the rotation. The entire crop of grain, straw, stalks, hay, 
etc., has been removed in every (*ase. Xo manure has been used on either series 
for nine years at least, and probably not for a much longer time. In all respects, 
except the order of cropping, tlie treatment of the two series has been exactly 
ibe same. Grass and clover therefore constituted the essential difference 
between the series. 

The average yield per acre for the hif^t three years has been as fol¬ 
lows: P^irst series, grain crops only, 10.7 bushels; second series, 
grain and grass crops, 15.5 bushels; gain from rotation cropping, 4.8 
bushels,” The yields of corn and oats also show the benefit of rota¬ 
tion, The smallness of the yields is due to the absence of manure. 

SuygefitioHH to ivhvot groirrryi ,—^The following practical sugg(s- 
tions are based on the ex])erience vdth wheat at the Station : 

"Ml) Sow less wheat; grow more grass and better live stock. 

(ii) Select a hardy, j^rolific wheat, adapted to your soil, and stick 
to it. Give it good treatment and it will not 'nin out.' Sow not less 
than 0 pecks of sound seed to the acre. 

‘‘(^1) Plow wheat ground early and harrow immediately. Yon can 
thus more easily and more thoroughly pulverize the vsoil. 

(4) If ground breaks up chaldy, use lieavy roll, alternating with 
some form of harrow or cultivator that will bring (dods to the siirfac(». 

(5) If manure or fertilizers are used, mix thoroughly with soil 
in every case. Use only rotted manure, if any, and ajiply after plow¬ 
ing. Keseiwe the fresh inanun^ for the corn crop. 

(b) Before trying a fertilizer get the exjierience and advice of 
farmers whose soils are similar to your own, 

(7) Te^t the untried brands carefully, in a small way. before 
deciding upon theii’ extensive nst*. This is the best course, for evem 
the highest gi’ades often a<d very differently on diffenmt soils. 

** (8) Adopt a rotation of crops suited b> your soil and needs. It 
will (1) increase the yield and improve the quality of your crops; 
(2) enable yon to take better care of your live stock; (Jl) prevent 
serious insect depredations and fungous diseases; (4) improve your 
soil and make it moie lasting, and (5) put money in your pocket. 

(9) Bear in mind that soils and climate vary greatly in dilferent 
localities and that these potent factors in crop production ill very 
inaterially atfect the results of your w^ork. Therefore study your local 
conditions, and intelligently apply the leSvSons of this bulletin only so 
far as they may be suited to your needs and surroundings,” 

*\Veuth€r summary from July 1,1S88, to June 30,1889. 

BITLLETIN Nq. 28, SKI^TKMBER, 188!). 

Shut of wheat and oats, J. C Arthur, D. Sc. (pp. 3-23), (illus- 
trated).—^This is a useful summary of what is knoAvn on this subject 
with practical directions to aid farmers in combating the l^vil. Both 
black and stinking smut are discussed, but chiefly the latter. Indeed 
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the bulletin was written to meet the demand for information in tlie 
northern part of Indiana, where there has been a very unusual loss of 
wheat in the crop just harvested on account of stinking smut.” 

Stinking xmnt {TiUetia Kuehn, T. foetens, Ravenel) (pp. 

3-19).—There was a serious outbreak of this disease in Ija Grange 
County, Tnd.. in 1889. In one field examined by the author more than 
f>0 per cent of the croj) was lost by reason of the smut. The subject is 
treated under the following heads: Amount of loss, description of the 
fungus, early opinions regarding it, external character, name, 
growth, and reproduction, attack and spread of the disease, natural 
checks to increase, nature of the injury, remedies and precautions. 
Two forms of stinking smut are known, TiUetia tritiei, common in 
Europe, especially in the British Isles, and TilUtia Iwain, or foetem, 
which is the prevailing form in this country. The spores of the 
former are r<mnd and minutely roughened, while those of the latter 
ore rather larger, irregular, and entiixdy smooth. This distinction 
can be observed only with the niicrosco])e. Tin* author^believes that 
the name TiUetia foetem should lx* adopted as the one prinl(‘d first by 
Kavenel in I860.* The di.sea.s(,> does not spread^froni plant to plant 
or from field to field while the crop is growing, but'the infecticm 
takes place at the time the seed sjn'outs. 

Spores of the fuiisjus. wliieh nve ver.v nearly or (piite in eonfaet with the genu 
end of the wheal grain, or touching the young plantlet between Its ntt'ichment to 
the seed and the first joint, eou grow into the tender tissues of the plant as the 
sewl spi'onts. and drawing iiourishnient from the juices develop .along with the 
wheat, and tinally producf* siwwes In the kernels. \ single siwre may thus cause 
all the heads of a stool of wheat to smut. 

The spores are either in the soil or are sown with the seed. Great 
care must therefore be taken to sow clean seed. A single smutted 
kernel may contain several million spores, and if this kernel is 
crushed in a bin of seed wlieat and the spores thu.s di.stribut®d the 
crop produced from such seed would probably be very largely ruined. 
The disease may also be conveyed to,the seed through a thrasher, 
fanning-mill, seeder, bin, or sack which has been used about smutted 
wheat and not properly cleansed afterwards. It is also probable that 
the sjiores of whc'at smut, like those of com smut, retain their germi¬ 
nating power in the manure dropped by animals fed on smutted 
wheat, and such manure should, therefore, not be used in the wheat 
field. “Wlien kept dry the spores retain their poAver of germina- 
tjion two or three years, or even longer,” but under the conditions 
found in the field probably not over two years. Insufficient moisture 
in the soil and resistant v’arieties of wheat seem to be among th6 
natural checks on the increase of this disease. “Where there is 
danger of infection do not sow wheat on wet or insufficiently drained 

, , ■ * See Ravenel, Fungi ClaKainlanI Bxalccatl, V. 1860, No. ioo. 
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land and use a variety of wheat least affected by smut.” Rotation 
of crops will do much toward cleaning a soil that has become infected 
with smut. ‘‘ Do not follow smutted wheat with wheat again for 
one, or better still, for two years.” Various fungicides have been 
used to purify s(?erl wheat infected with smut. Sulphate of copper 
(blue vitriol) is now largely used for this purpose. Different methods 
for its a])plication are explained in the bulletin, but the author advises 
to thoroughly wet the smutted seed with a solution of blue vitriol, 
using one pound or more to a gallon of w’ater, and either sow damp or 
first dry with plaster or slaked lime.” No remedy can be used after 
the grain is sown, but clean seed ujmn a clean field will result in a 
clean crop.” To prevent smut on wheat costs not a fraction of the 
trouble or ex])ense that it does tc remove the Colorado beetle from 
jjotato vines,'" while inattention to this disease may result in loss. 

Black (Jhtilafjo Hcgeticm) (pp. .—This smut is odorless, 

not very conspicuous in the field, and does not show in the thrashed 
grain. For these reasons a loss of even 10 per cent of the croj) rarely 
attracts attention or comment, Dla(*k smut is more common than 
stinking smut, and attacks wheat, oats, barley, and rye. Essentially 
the same means should be taken to keej) a farm free from black smut 
as w(n*e recommended in the cast^ of stinking smut, but when blue 
vitriol is used as a fungicide for black smut, grain with hulls, like 
oats and barley, should be soaked longer than wheat. 

BULLETIN No. 253, DECEMBER, 1880. 

Grasses of Indiana, d. Troop, M. S. (pp. 5-44) (illustrated).— 
This contains brief, impular descriptions of 128 sj)ecies in 50 genera 
of grasses found in Indiana. The descriptions are illustrated with 
10 plates taken from the Reports of the United States Department of 
Agriculture, and Professor Beal’s Grasses of America.” 

IOWA. 

Iowa Agricultural Experixuent Station. 

Department of Iowa State College of Agriculture and Mechanic Artfi. 

Location, Ames. Director, R. P. Speer. 

BULLETIN No. 6, AUGUST, 1889. 

Experiment Station wheat and oats in 1889, R. P. Speer (pp. 
199-203). 

Wheat ,—From the effect of ru.st, blight, chinch-bug, deterioration 
of the soil, arid other causes, the wheat crop in Iowa has declined from 
an average of 20 to 80 bushels per acre twenty years ago to not more 
than half that amount now. The people of low a are compelled to 
send to Minnesota and Dakota for large quantities of breadstuffs. 
The lowra Station is, therefore, endeavoring to find hari^er and more 
productive varieties of wheat which may be profitably grown in that 
State. In 1888 rust and blight rendered the experiments with twelve 
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varieties of no avail, and the same was largely true in the case of six 
varieties planted in 188D. Velvet Chaff Blue Stem and Saskatoha- 
wau, however, gave large yields and were only slightly injured by 
rust It is thought that drainage and the growing of clover in the 
wheat fields will la* decidedly beneficial. 

Oats. — Fifteen varieties soami bi-oadcast ])roduc{'d larger yields and 
Avere less injured by rust and blight than the sanie varieties planted in 
rows 34 feet apart. Vri/.e Cluster, KA*erett, and Salzer's Vliite 
Bonanza are esp(>eially recommended as desirable varieties. 

FkEDINC. rAPiaUMENTS AV1TH bTEURS. (1. E. PArKK'K, M. S., AND 
L. P. Smith, M. S. (pj). 20r>-d39).—Made by the farm department 
of the College and the Station, aaIio divided the expense. 

The objects aimed at AAcre (1) to (“omjiare the feeding A'alue in fat¬ 
tening of timothy bay, corn fodder, corn silage, and sorghum silage as 
coarse foods, and corn-aiid-cob meal ami bran as gi’ain, one or more 
kinds of coarse food lieing usi'd AAith one or more kiiyis of grain in 
each ration; {' 2 ) to compare corn-and-cob meal A\ith whol^ corn, and 
(3) to compare cost of outdoor Avith that of indoor aa inter fattening. 
TAvelve stwrs. divided into six lots of tAvo each, Avere fetl during three 
periods of four or fiA e AAwks. Tlie reasons for so large an experiment 
Avith M) few animals are giv'en, one lieing “ that practical problems in 
farming are many, and farmers Avant facts on as many of them as pos¬ 
sible and ns s(K)n as ptissible.” The sources of error, which included 
marked differences in tlie animals, evidently due to indiA'iduality, 
are iliscussed and the effects to counterbalance them explained. The 
ivsnlt" are stated in detail in eleven tables. Tlie conclusions, which 
of course need A'eiufication by further experimenting, are as follQAVs: 

(1) With corn-and-cob meal as the only grain of the ration, com 
fodder proA ed more profitable as the .sole coarse fwlder, than timothy 
hay, corn silage, or sorghum silage (both the last named Ijeing acid, 
not “ swei't ”). 

(2) Under the same conditions, tiinotliy hay proved more profitable 
than did the silage Avith most animals. The two steers which did so 
poorly with silagi' as the sole coar.se-fodder ration ate it with evident 
relish as a part of more A’aried rations. 

(3) No diffei'ence could be detected, Avith anA'thing like certainty, 
between corn silage and sorghum silage as regards feeding value. 
The fact that tAvo of the four silage-fed steers did not ndish their 
food rendered any just comparison impossible. 

(4) The addition of timothy hay to a ration (ousisting of corn- 
and-cob meal and corn silage materially reduced the cost of the gain 
made. With the same addition to rations of corn fodder and corn- 
and-cob meal or .shelled com the reduction in the cost of gain was 
no im^e than could reasonably be ascribed to the warmer weather of 
the jt^nodAThen the timothy was fed. 
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(5) A varicxl ration, consisting of wheat bran, corn-and-cob meal, 
corn fodder, timothy hay, and either silage or mangels, produced gain 
much more cheaply tlian was done by corn-and-cob meal and timothy, 
or by com-and-cob meal and silage. It was not compared directly 
with either the shelled corn and corn fodder or the eorn-and-cob meal 
and corn-fodder ration; and to draw^ conclusions from indirect com¬ 
parison would in this instance be unsafe, because the elfect of the dif¬ 
ferent feeds which the animals had received during the previous 
period can not be measured. 

(0) Shelled corn produced gain more cheaply than did the same 
value of corn-and-cob meal. 

(7) Outdoor fattening was found considerably more expensive 
than indoor fattening, so far as cost of food is c.onccrned, even during 
the exceptionally mild winter of 1888-89. 

new form of recording (]>p. 287-239).—A modification of 
the recording desk described in Bulletin No. 4 of the Minnesota Sta¬ 
tion is explained and illustrated. The purpose of the modification is 
to expose more of the record to view at one time. This is done by 
passing the paper under a piece of stout, glass tubing and upward to 
a second roller jdaced about eighteen inches above the t()[) of the desk. 

Food habits of the stkiced prairie squirrel (Spermochilus 
13-likeatL's), C. r. (tillette, M. S. (pp. 240-244).—Examination of 
the contents of the stomachs of more than twenty of these scpiirrels 
indicated that injurious insects, especially cut-worms, web-worms, 
and grasshoppers, constituted a large propoifioii of their food and 
were preferred by them to grass, clover, and other green stuffs. It is 
inferred, therefore, that lawns, meadows, and pastures arc benefited 
by the squirrels, and that if some method could be devised to iirevent 
their digging up the corn after it is planted they would prove a 
decided help in keeping worms from injuring corn. 

BULLETIN No. 7, NOVEMBEK, 1889. 

Experiments with corn, R. P. Speer (pp. 247-260).—This con¬ 
tains notes on methods of preparation of the soil and cultivation of 
the crop, the wmrking of different cultivators, subsoiling, surfac^e til¬ 
lage, drainage, and the action of manures. The characteristics of 
several different varieties of corn are discussed at some length, with 
observations on* the effects of 'cross-fertilization, especially as seen 
in experiments at this Station. The results of experiment in 1888 
(See Bulletin No. 2 of Iowa Station) with reference to the tassels, 
silks, and blades of different kinds of corn, which have been verified 
in 1889, are stated to be as folloivs: 

(1) The tassels and silks of primary ears appear generally about the same 

time. ^ 

(2) Tim upper central spikes of the tassels shed their pollen usually about 
tweiity*four hours before the pollen of their lateral spikes is ready to fall. 



212 


(3) Tlie first silks which protrude through the husks are from the lower ends 
of the ears and the silks above them follow gradually until all are exposed. 

(4) Usually twenty-four hours elapse before silks are in a receptive condition, 
after their first appearance. 

(5) Generally the silks at the tops of ears are from two to five days later in 
apiieari’ig tlirough the husks than the lowest; but frequently the upper silks are 
not more than twenty-h)ur hours later in api>earing than the lowest, and some¬ 
times they are ten days later. 

(0) When the lowest silks appear four or five days Ivefore tiiose at the upper 
ends of ears, the lower grains of corn will be old enough and sufliciently strong 
to rob the youngo!* and weaker upper grains, and cause them tb die from starva¬ 
tion. Therefore, when there are such differences, the ears v 111 not be properly 
filled at their upper ends; but when the difference amounts to only twenty-four 
hours or l(»ss, the ears will be as fully developed at their upper ends as at their 
l(»wer ones. 

(7) When well grown, the best forii for Town will not (»\ceed toet in height, 
its ears will be f‘»f*t fi'oni the ground, and eaeli of its stalks will have thirteen 
blades. 

Fifteen varieties of dent, two of Hint, and twelve of jiAveet eorn were 
grown at the Station in l88i). I^‘uniing and Kdinundson are consid¬ 
ered the most valuable of all tlie kinds we have tested for Iowa/’ the 
latter being especially adapted to the northei'ii paif^t of the State. 
King of the Earlies is also favorably regarded. The characteristics 
of ears of different varieties are illustrated in the plates accompany¬ 
ing this article. In the author’s ox)inion, the variety which is wanted 
for central Iowa must (‘oiuplete a season’s growth in one hundred and 
fifteen days of ordinary summer weather. In addition to the charac¬ 
teristics inentioiiod it should liave well-developed blades on the 
j)oints of its husks, and long ears, having thirty rows of deep grains 
on each ear, and the ears should be equally large at both ends and 
show 110 missing grains.” It is not safe to jdant corn in Northern 
Iowa which-Avill not ripen by the lOth of Septem]>er, and for Cen¬ 
tral Iowa it should not be more than five days later."' 

Millets, iuu;kwheats, and the new prolific; tree bean, R. P. 
Speer (pp. ‘iCl-ifil}).—This contains, notes on varieties of millet and 
buckwheat and on the new jirolific tree bean. The need of care in the 
selection of seed is emphasized. The new prolific tree bean has been 
found to l>e preferable to the common navy bean during the two years 
in which com])arative tests have been made at this Station. 

SiTOAR EXPERTHENTH, R. P. Sfeer (pp. 264-269).—An account of an 
inconclu.sive experiment to test the Jenniug’s process of making sugar 
from soi’ghum. The failure to make sugar in this case is stated to be 

because we were not ready for work when the sorghum was ripe, and 
because the greater part of the cane which we worked contained only 
from 6 to 10 per cent of sucrose.” “ Our experience this year proved 
that there is much to be learned in the sorghum' fields as well as the 
factory.” The author is, however, confident that the making of 
fUlgar fjroin sorghum by the diffusion proc^ will yet l^eoome e lead- 
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big industry in several of the Western States, and is an advocate of 
the establishment of small factories. 

CODLTKG MOTH EXPERIMENTS, C. 1\ (iJLLETTE, M. kS. (p|). 270- 

280).—This is a record of an ex]>erinient at this Station in 1881), on 
tliirtoeii Duchess apple-trees, Avith the following insecticides, for the 
codling moth : A dry mixture' of Paris green and j)laster (1 [)ouud of 
the former to 100 pounds of the latter): a solution of London purple 
(1 pound to 128 gallons of water); <*arl)olized plaster (1 pint of 
crude carbolic acid to 100 pounds of (‘ommon land plaster). Four 
trees were used as checks, !. c., were not treated with any insecticide. 
When the results were reciaaied u]) in the ordinary way it ai)peared 
that '' the Paris green and [)laster application saved 04 per cent, the 
London ])urple (58 per cent, and the carbolized ])lasler JU ])er cent of 
the fruit, vhich would have been wormy in the absence of any treat¬ 
ment.''' The author would not recommend the carl)olized plaster,even 
if better results were obtained from its us(». bt*caiis(* it does not kill 
the insect in any of its stages, !)ut simply drives the moths to seek 
the fruit of neighboring tre(‘S on which to dejiosit their eggs.'' 

The fact lliat except in northern latitudes, wliere the insect is 
single brooded," the ordinary method of estimating the results of 
such experiments gives too small percentages (»f fruit saved, is dwell 
ui)on at considerable length. The autlua* holds that in order to 
estimate the actual j)rotectiou obtainecl, the coimts for the two broods 
must be kept separate." In this Avav alone will proper account bo 
taken of the great number of eggs that will be laid upon the 
sjirayed trees by moths flying in from the clu'cks, i .s Avell as the 
smaller number of eggs Avhich Avill be laid on the clr'cks, because of 
the great number of larvje of the first brood desti’oved on the treated 
trees in their vicinity.'" Tables are given in whicli a])proximate 
data for the Iavo broods in the exj)erinient n^ported ar(' re(*orded 
separately. 

New cvNiriDJ:, (\ P. Gillette, M. S. (pp. 281-285).—Notes on 
fixe spt'cies. 

The hog louse (H-emahuuni'k sins), C, P. (LLi.ErTE. M. 8. (pp. 
28G-289).—An account of a successful exi)eriineiit in simiyiug lousy 
pigs with kej'osene emulsion. 

The Oollkoe vinevaud, J. Ti. liuni), M. II. (pp. 2i)(), 25)1).—Twehe 
years’ experience has confirmed the author’s opinion that root killing 
6i young grape-vines may be prevented by setting the plants in the 
bottom of holes 18 inches deep.” The varieties in this vineyard.l 
which have fniited regularly and endured drought best, are Concord. J 
Worden, Moore’s Early, Dracnt Amber, Telegi’aph, and Cottage. j 
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KANSAS. 

Kansas Agricultural Experiment Station. 

Jitpurtment of Kansas State ApricuUnral CoJle^e, 

Location, Afanljattau. I)lrt»etoi\ E. M. Shelton. M. S. 

BrLLETIN No. 7, JUI.Y, 1889 

ExPEitiMENTS WITH WHEAT, E. M. Shelton, M. S. (pp. 77-87).— 
The description of these is prefaced by a brief argument in favor of 
wheat raising in the State, in which it is urged that wheat raising 
uiion a large scale and carried on as a specialty deserves condemna¬ 
tion in Kansas as elsewhere; but when the crop is grown as part of 
a system in alternation with corn, oats, gi‘ass, and other crops, it is 
almost certainly a profitable one to the farmer.” On the College 
farm the average yield for sixteen years, including throe total fail¬ 
ures, has been 18i bushels per acre, and the average selling price 80 
cents per bushel. The acreage of this staple, however, has been sub¬ 
ject to wide fluctuations, and sin(‘c the short crops of lfS5,^lS8t), and 
1887, wheat in many counties of the State has ceased to be promi¬ 
nent as an agricultural product. To the objection that wheat fur¬ 
nishes shelter and support to chinch-bugs early in tlie season, enabling 
them to pass directly from the wheat to the adjoining fields of corn 
and oats, it is replied that this danger has been gi*eatly overestimated; 
that in sixteen years no com crop has been lost on the College farm 
from the action of the chinch-bugs, and that when damage has been 
done the action of these insects has always been to emphasize the 
eflects of drought.” 

PasPurhf/ wheat (pp. 78, 79).—An’experiment undertaken the pre¬ 
vious year was repeated in 1889 to determine what effect close pastur¬ 
ing by cattle would have on gi'owdng wheat. No result of value has 
thus far been reached. 

Eji^perimentH with raneties (j)p. 79-81).—Nineteen varieties of 
wheat were grown on small plats. The results, recorded in a table, 
were deemed of little value except as foiTning those of one exi)eriment 
in a series necessary to afford an approximation to the tr*uth. For 
many years the main crop of the College farm has been eilher the 
Red May or Zimmerman variety. Both, however, together with the 
Little May ami Big May, are believed to be one and the same variety, 
a wheat stooling enormously under favorable conditions, ripening 
early, yielding heavily, having excellent flouring qualities, and show¬ 
ing marked endurance of hot, dry weather, but somewhat susceptible 
to winter-killing. From observations at the Station it is concluded 
that wheats really successful in Kansas are the reds, soft or hard. 

Fertilhers and methods of (ytdtivaiion (pp. 81-86).—^Forty-five 
one-twentieth-acre plats were laid off side by side on a strong day 
loam of ordinary fertility, manured and cultivated plats alternating; 
williL those^imiving no fertilizers or umisual cultivaticm. Six plate 
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were treated with salt at the rate of tlOO pomicls per acre—two in 
spring, four in fall; four were subsoiled: four were cultivated; four 
received barn-yard manure at the rate of 25 tons per acre; two, 
superphosphate, 400 pounds per acre: and two, nitrate of soila at the 
same rate. The yields of each plat are stated in a table and })rosented 
graphically in a diagram. Summaries for each method of manuring 
and cultivation as compared with the adjacent check plats are given 
in another table. The plats treated with salt, taken as a whole, 
show no increase of grain, and only a very slight gain in straw, over 
the unsalted.” In comj)aring these results with those of a similar 
experiment made in 1888, when an average gain of nearly 5 bushels 
of grain and 800 pounds of straw Avas recorded for salted plats, it is 
stated that these facts are in direct accord with pievious experiemvs 
had with this fertilizer. Uj)on certain soils and during })artieular 
seasons salt lias proved valuable, but cpiite as often it has been inert 
and worthless as a feililizer.” The hopes recently raised in Kansas 
regarding the influence of salt are believed to be '*• for tin* most part 
extravagant, and not likely to be realized in practice.'' 

# The barn-yard manure, which, Avith the other fci'tilizers, Avas 
applied broadcast in tlie fall and harroAved in, is reported to have liad 
an nnfortiinatc efleft, loosening the upper soil and permitting it to 
dry out to such an extent that a large proportion of the Avheat failed 
to germinate. The effects of the superjihosphates and nitrate of 
soda were likewise unfaAwablc. The aboA^e experinuntal facts 
shoAv strikingly that the better class of Kansas soils, when Avell 
farmed, during favorable seasons re([uire littk^ in the Avay of artificial 
stimulation.” 

Salt applied to oats, E. M. Shelton, M. S. (pp. Sfl, 87).—To 
study further the influeiu^e of salt as a fertilizer, six one-tenth-acre 
plats were soAved Avith oats, and salt at the rate of 300 pounds per 
acre wuis applied to each alternate plat in the series. The increase 
(as showui by the tabular record) from the salted as compared Avith 
the unsalted plats Avas at the rate of 3 bushels of grain and 270 pounds 
of straAv j^er acre, a rate by no means profitable. 

Listing avheat, E. M. Shelton, M. S. (p. 87).—In this experiment 
three small double shovel ploAVs AA^ere secured to the fiame-Avork of a 
Buckeye ” one-horse drill so as to make a G-in<*h deej) furrow in 
advance of the three discharge spouts of the drill. By this means 
see^d wheat was placed in furroAvs 8 to 10 inches deej) and about 14 
inches apart. The wheat appeared somewhat eai'lier, made a ranker 
growth, and seemed superior to that aa hich had been seeded upon the 
surface. The winter, however, furnished no test for the main ques- * 
tion involved (whether listing would enable winter wdieat to with¬ 
stand freezing), and further experience A\dll be necessary tfi determine 
the merits of this method of seeding. 

4-05 M—4 
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BULLETIN No. 8, (X'TOBER, 1889. 

PRELI^ITNARY KEW>RT ON SMUT IN OATS. W. A. KeLLERMAN, Ph. D., 
AND W. T. SwiNiJLE (pp. 91-104), (illustrated).—^This contains brief 
notas on the name and history of this disease; an account of the 
nature and extent of the injuries caused by it, its botanical and micro¬ 
scopic characters, and methods of prevention, with special reference 
to that pro)>oHed by Professor Jensen, of Copenhagen, Denmark; a 
rec^'rd of e\p(‘rimenls by the authors, and brjef notes on some of the 
natural enemies of the smut. There are also brief statements regard¬ 
ing stinking smut, with the announcement that experiments with 
fungicides for this disease are in progress at the Station. The nat¬ 
ural enemies of the smut in oats, described in this article, are a 
white mould, black mould (a new species of Mtfr/^osporiKm), a species 
of bacteria, probably, and two beetles, P/tahfrrns (sp.?) and Brachy- 
tarsus varieoatHs^ Say. The experiments recorded had the following 
results': ^ 

(1) Verification of results obtained by Professor Jensen showing 
that grains still included in the husk can nol be infected by spores 
in contact with tJie exterior of the husks, aivf that# therefore, the 
disease can not be S]jread by spores in the soil or manure. 

(2) Verifi(*.ation of the efl'ectiveness of the remedy ju’oposed by 
Professor Jensen, which consists in simply dipping the seed in water 
at a ternpcu'atiire of 132 degrees F. 

(3) Solutions of iron sulphate (1J pounds per gallon), copper sul- 

jJiate (4 ounces to 1 gallon, eighteen hours), concetiti*ated lye (.5 per 

cent), and sulphuric acid (3 per cent and 10 per cent), either did 

not decrease the amount of smut or were injurious to tin* seed. 

♦ 

BULLETIN No. !). UKOEMBEU, ISSl). 

ExI'KRIMENT in ITO TEEDINO, K. M. SllEI/fON, M. S., AND H. M. 
G}TTKELii. M. S. (p]>. 107-11!)), (illustrated).—This e.\porinjeut is 
substantially a repetition of one made in 1888, differing fi'om that, 
however, in the age of the animals fed, those in the previous experi¬ 
ment having been mature, while these were young pigs. The objet^t 
was to observe the effect, of a nitrogenous ration (.shorts and bran) 
and a carbonacemis ration (corn meal and potatoes) on the compo¬ 
sition of the carcass of young gi’owing pigs, especial attention being 
paid to giving the food in such forms as to secure the largest pos¬ 
sible consumption of it by the pigs. Ten Berkshire pigs were used, 
which, at the beginning of the experiment, were from fifteen to 
twenty-one weeks old, and averaged 68.4 weight. The 

teial continued fifteen weeks, from August 33 to November 25,18S9. 
During this lime five of the pigs were fed with shorts and bran 
cooked in equal proportions. The other lot of five .pigs received 
ciM^ed com meal, to which 6 per cent of tallow was added. Ifncmi 
"the to the twelfth week;, incluaive, the oom-fed pigs reo^t^ed 
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equal parts of corn and potatoes. Both lots received whatever salt 
they required, and an abundance of cob charcoal. 

Tables show the live weight, gain in weight, gain per hundred¬ 
weight, feed consumed (shorts-brah, corn meal, corn meal and pota¬ 
toes), cost in pounds of feed of 1 ])ound of increase for t^ach pig dur¬ 
ing each week of the experiment, and for each lot; the total gain in 
weight; average gain per hundredweight; feed consumed; and the 
cost in pounds of feed of 1 j)ound of increase, at three periods during 
the experiment. One of these periods included the time when corn 
meal and potatoes were fed; the other two, the time before and after 
feeding this ration. At the end of the fifteenth week, when the pigs were 
slaughtere<l, the average live weight per pig Avas 201 pounds. There 
is also a re(Y)rd of the live ami dressed weight, per cent of shrinkage, 
weight of bl<K)d, tongue, heart, lungs, liver, kidneys, spleen, stomach, 
uterus, tenderloin, intestinal fat, and leaf lard for each pig; the aver¬ 
age per ])ig and ])ei‘ hundredweight of dressed pig for each lot, and 
data regarding the weight and strength of the left femur hone of each 
pig. Photographs of cross-sections of each animal at the middle loin 
and between the sixth and seventh ribs are reproduced in the hulletin. 

The meat of the shorts-hran-fed pigs was of a darker color, and con- 
tain<*d not only a gr(‘ater proportion of lean to fat but also a greater 

actual amount of loan meat; the hings, intestinal fat, and leaf lard 
weighed less; the blood, liver, kidneys, uterus, stomach, and tender¬ 
loin Aveighed more; and the per cent of dry matter in the lean meat, as 
well as in the fat, Avas less. The average strength of the left feiunr 
lame Avas greater in the shorts-bran lot. 

** The corn-potatoes-fed j)ork was jAure white and fii*m to the toueli, 
Avhile that from the shorts-bran-fed pigs Ava^ in (‘olor a dirty yellow 
and in texture soft and flabl)y.'^ (\)oking tests, made by roasting, 
frying, and boiling jAortions of flesh from each lot, indicated that the 
meat from the curn-potatoes-fed lot had some advantages over that 
from the shorts-bran-fed lot. Taao of the roasts showed no a])pre- 
ciable difference in texture and flaA^Ar, while the sliorts-hran meat of 
tAAXA others Avas ])ronounced distinctly drier, hardei% and more 
fibrous.” The frying reA^ealed, in cA^erv <*ase repoifed, a hard tough¬ 
ness in the meat of the shorts-bran meat not noticed in tlie flesh of the 
other series.” The meat of the shorts-bran series also shrank more by 
boiling. 

The record of this experiment on growing pigs, compared Avitli that 
of the experiment of .1888 on mature hogs, indicates that while in the 
first experiment the corn-fed lot ate the largest daily ration, made the 
largest average daily gain, and the largest gain per liuiidredAveight of 
lite weight, but required more food to make a pound of increase than 
the S5)iorts-bran-fed lot, in 1889 the results in these particulars Avere 
‘^t*ev^Tsed. In both experiments the lungs, liver, and other vital 
” of the pigs fed on shorts and bran Avere as a rule heatuer than 
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those of the pigs in the other series. The bones of the mature, corn* 
fed swine were stronger than those of the shorts-bran-fed pigs of the 
same age. In the case of the grow ing pigs the reverse was true. 

KEXTUCKY. 

Kentucky Agricultural Experiment Station. 

Department of the AgricuUnral and Mechanical College of Kentucky* 
Loc*atioij, Lexington. Director, M. A. Scovell, M. S. 

BT^LLKTIN No. 20, JULY, 1S8U. 

CowMEKC’iAi. FKirriLiZKus, JSI. X, St’ovELL, M. S. (pp, ^1-20).—Tliis 
contains oxj)laiiations of llie uses of nitrogen, phosplioric acid, and 
potash as fertilizers, of the forms in wdiich these materials are com¬ 
monly found in eommej*cial fei’tilizer.s, and of the analyses and valua- 
lioiLs of such fertilizers. There are also a tabular record of analyses 
and valuations of seventy brands of fertilizers, legally on sale in Ken¬ 
tucky; the full text of the State fertilizer law; the rules and regula¬ 
tions for the sale and sampling of fertilizers, made by the\lirector of 
the Station in conformity with the hnv; and advice to j)urchasers of 
fertilizers. ' 

BULLKTIX No. 21, SKPTEMREU, mSf). 

Experiments wutii wheat (pp. 8-15).—These included tests of 
varieties, methods of seeding, and fertilizers, and w’cre mainly con¬ 
ducted on the Experiment Station farm, wdiieh is in the Blue-grass 
region, and has a light clay subsoil, retentive, and without proper 
drainage. The farm is, tluTefore, not especially adajited to wheat. 

Tests of rarleties (pp. 4-8).—This contains a tubular i*ecord of 
tests of forty-two varieties. The i)lats w^ere small and w^ero not 
duplicated, and the other conditions of the ex])eriimTit were such as 
prevent the draw ing of satisfactory inferences. 

Methods of seedi nr/ (p]). 8, R).—A brief jireliminary report on a 
series of experiments wdth ditferent methods of seeding wdieat. 

Field e^nperiiifents with fertilisers on wheat (pp. b-15),—^I'hese 
were conducted oji soil of the character before described, the field 
being divided into tenth-acre plats separated by spaces 8 feet in 
Vvidtli. The object w^as to learn wdiether fertilizers would be benefi¬ 
cial to wheat on this particular field, and if so, wdiat essential 
ingredient or ingredients of the fertilizers were needed for this crop* 
Phosphoric acid in superphosphate, 800 pounds per acre; potash in 
sulphate (or muriate), 100 pounds per acre, and nitrogen as dried 
blood, 150 ix)unds per acre, were used singly, two by tw'o, and all 
three together, two plats being left unmanured. The fertilizers were 
drilled in with wheat of the Penquite’s Velvet Chaff varietyv 
Throughout the fall growth of the crop there was a marked contrast 
; in favor of the plats which received petash as compared with thosii 
Vhich liet XkiB advania^ disappeared at the # 
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blooming, though the potash j)h»ts still showed the thickest stand. 
A table of results at harvest shows little difference in the actual 
yields, thus apparently indicating that “ this soil did not need fer¬ 
tilizers for wheat. Conclusions, liowever. should not be made from 
one year’s trial, as the sca.son may have a marked tdfcc't. These 
experiments will be continued from year to year on the same plats." 

A series of plats used in field experiments with fertilizers on wheat 
for two years previous was again seeded in the autumn of 18SS with 
wheat of the Extra Early vai-iety, to observe the effect of fertilizers 
remaining in the soil. “ While the effect of the fertilizers is not well 
mai’ked, it is still evident that there is a slight advantage in favor of 
the fertilized plats, and the yields of the last season show |a>rceptibly 
the effects of the fertilizers applied in former years.’’ 

The or.mn i.otse (Siphoxophor.v aven.t;), H. (Iarman (pp. Ifi- 
iJ2).—This is a popular account of this insect and its enemies, pub¬ 
lished l)ecaus(» of the great damage done to the wheat crop of this 
State by the grain louse in 18Sf). 

BITLI.ETTN Xo. 22. 1>K('KMBER, 1880. 

Potato ExrERniENT.s in 18S0 (pp. A report of the contin¬ 

uation of exjieriments on the Station farm. “ The soil on ivliich all 
of our experiments are made is what is called a ‘ Blue-grass ’ soil. It 
is derived from the limestones of the Tivnton group of the Lower 
Silurian. These limestones in general are rich in phosphoric acid. 
1'h(' subsoil of the farm is a light-coloi'ed clay, not easily permeable 
by water, and therefore (he ground is generally wet and cold in the 
early spring. The soil is well worn by continued cultivation.’’ 

Texts of rorietles (])p. 4—10).—^’Fabulated notes of growth and yield 
for 57 varieties, and of the dry sidxstance, water, average w«nght of 
one potato, and specific gravity for eacdi of 51 varieties. 

Methods of planting (pp. 10-14).—(1) The trench .system was 
compared with the usual method of planting for Early Rose and Bur¬ 
bank potatoe.s. (2) The yields from planting 1+ and 20 inches ajiart 
in the row are compared. 

Preparation of seed (pp. 14-10).—The yields are compared from 
planting northern grown s<>ed of Early Rose on five small plats, as 
follows: Large potatoes, two eyes, cut in two, and whole; small, 
whole; medium, two eyes. The. amounts planted per a(Te varied 
from 6 bushels of medium, cut to two eyes, to 48 bushels of large 
whole potatoes. 

Field experiments with fertilizers (pp. l(>-23).—Nitrate of soda, 
acid phosphate, and sulphate of potash, .singly and in combination,j 
and land plaster were compared with no manure on ten plats. The 
tabular records include data for the yield, profit or loss; gnd effect of 
tite fertijiaers on the quality of the product. Photo-engravings of 
Ihfi piles of potatoes harvested tm each of six plats are given. 
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Summary of resnlU (p. 3).—The conclusions which apply to this 
year's trials on the Station farm are briefly summarized below. 

(1) Many new varieties j)roduced a larger yield than either Early 
Eose or Burbank, notably Irish Wonder, producing 389; General 
Logan, 296; Lombani, 281; American Magnum Bonuin, 280 bushels 
per acre, while the Burbank and Early Rose produced, respectively, 
209 and 184 bushels j)er acre. 

(2) The treiicli system of planting produced no marked effect as to 
the yield over the usual method of planting. The yield was greater 
for forty-eight out of fifty-five varieties where potatoes were planted 
14 inches ai)art in the row than where planted at intervals of 20 
indies. On the contrary, the proportion of large to small potatoes 
was in favor of the 2p-iiu*h planting. 

(3) Planting large whole potatm^s largely increased the yield over 
planting potatoes cut lo two eyes, or cut in two, or small whole 
potatoes. The yield was in direct ratio to the weight of^^eed potatoes 
planted. The profit in planting large whole potatoes depends largely 
upon the season and prices of seed and of harvested crops. 

(4) The yield was largely increased by the uiNe of fertilizers con¬ 
taining fiotash. Where fertilizers containing no potash were used 
there was little increase of yield. In every case where potash was 
used the increase was large. I'he large-st yields wei’e obtained when 
potash was sujjplemented by acid plmsphate and nitrate of soda. 

(5) A profit was uniformly obtained by applying fertilizers in 
which potash was one of the ingredients; the largest profit came when 
phosphate and nitrate were used with the potash salt. 

In general, the conclusions reached tliis year as to the method^ of 
seeding and the effects of fertilizers agree with those obtained last 
year, although the seasons wore unlike. The results of two years’ 
trials, therefore, would lead us to believe that it is potash which is 
most needed to enrich the soil of the Experiment Station farm for the 
production of potat(K*.s. They indicate, but do not prove that worn 
soils of the same class in the Blue-grass region would also be improved 
by the application of potash. This can to determined positively, 
however, only by similar experiments on the various farmk” 

liOUISIANA. 

Ko. 1. Sugar Experiment Station, Audubon Park, Eew Orleans. 

No. 2. State Experiment Station, Baton Rouge. 

Ko. 8. Korth Louisiana Experiment Station, Calhoun. 

DepurhimH of Loui^fiana State Vnh^erHity and Af/rimlttiral and Mechanical 

. College. 

Director, William O. Stubbs, Vh. D. 

BULLETIN No. 24 (STATE STATION). 

Rhsb and its BV-HioDucrrs, W. C. SxtrBBS, Ph. U, (pp. 8H^73).—- 
. Anf ifatrod»«rto^ article containing notes on an unsucceasfol expm-^ 



221 


Dient Avith fertilizers on rice in continuation of thos<'> reported in Bul¬ 
letin No. 15 of this station, and on the processes of rice milling? and 
the chemistry of its products. 

Composition op mcE and the various PRonrrrs of the rk e mitx- 
ING PROCESS, B. B. Ross, M. S. (p]). * Samples re|)i’esenting 

the products of rice at the different stages of the milling jinx'csh Avere 
obtained from one of the principal milling establishments of Ncav 
Orleans and analyzed at the Station. The samples included rough 
rice” (as shipped from the plantation), ‘^rice from the stones,” 

pounded rice,” bran, ri(^e from the cooling floor,” polish,'' (^leaned 
milled rice, and hulls. Rice straAv, obtained from another sourc**, AVas 
also analyzed. The methods and results of analysis are exjdained. 
The digestibility of the albuminoids Avas estimated by treatment Avith 
pepsin solution. The absolute and relative quantities of the proxi¬ 
mate constituents in the samples analyzed are given, and the n^sults 
of analysis of the air-dried and ANOiter-free snbstaiu^e are stated in 
tables. 

nUJJvETIN No. 25 (STATE STATION). 

AnaIA.SES of ( OMAIEIU lAE FERTIMZERS AND OTHER HI'USTAN(’ES USE¬ 
FUL TO AGRUT LTURE, W. C. Stubbh, Bji. I). (pp. 301-417).—Tliis 
includes reports on the analyses of forty-smpn different kinds of com¬ 
mercial fertilizers, besides limestone, marl, ‘‘gluten meal,'’ guano, 
Avater from an artesian Avell, and bituminous coal. The samjdes wwe 
selected by the Commissioner of Agricultun\ or by the ])urchaser, 
iindei* regulations prescribed by the ('Commissioner or by the Station; 
or Avere sent to the Station by private parties. The full text of the 
fertilizer hnv and popular explanations of the ingredients and valua¬ 
tions of commercial fertilizers are given, together Avith descriptions 
of the samples analyzed and tabular records of the analyses. “ The 
demand for fertilizers during the last season has dexudedly increased. 
The general character of the article offered for sale has b(»en fairly 
within the guarantee given.” 

Under the fertilizer law every citizen of the State is amply protected from 
fraud and imposition hy uiiscmimlous dealers, and there exists absolutely no 
cause for distrust in the purchase of commercial fertilizers, if tlie farmer will 
but claim the protection afforded him. The sellers of good wares are also pro¬ 
tected, as ample facilities are afforded them of properly advertising their goods. 
% 

It is also stated that cotton-seed meal is largely used as a fertilizer 
in all parts of Louisiana, being considered the cheapest and best 
source of nitrogen, and that the use of tankage is increasing. 

* See KOnlg’s Nabrungs- und Gennasinlttel, Dritte Auflage, Bd. 1, S. 609 O./dor 
same forty aualyaes of the grain of rice with and without the bulls, from Europe, 
Asia, Africa, and America, and three of “ glutinous rice ” (Or^u plutimm). 
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MAKYIiANIJ. 

Uaryland AgricuUaral Bzperimeut Station. 

Orim'tmeiii of Marylaml Apriculturul Collcyc. 

T.omtiuu, Aj;i-ifultimU (’ollege 1’. O. I)im.‘lor, Heury B. Alvord, C. E. 

Sl'lX'IAL HIU.LKT1N (FAIU EDITION), t88i>. 

Facts about tiik Station, Henkt Aiaoi©, C. E. (pp. 8-8).— 
This was pHl>lishe<l for (iistrihiition at agricultural fairs and contains 
a brief amuint of the duties, work, and publications of the Station a.s 
conducted under the act of Congiv,sH of March 2,1887, together with a 
schedule of the field exiieriiiwuits in progress in 1880, and a summary 
of the varieties of orchard an<l small fruits, grasses, field crops, and 
vegetables grown at the Station in the same year. 

MASSACIItrSBTTH. 

XCasBachusetts State Agricultural Experiment Statjien. 

Locution. Ainiiorst. Director, CUiurtes A. (Toessiunim. I*h.*D. 

TSTTA.E I'IN No. NOi'BMltEU. ISSO.. 

\ . 

Mf,teoroia)oical suMMAitv tj». 1).—For the five months ending 
Octolier 81, 1880. 

FiJi-unNo E.xi'EnniENTs with milcii cows, C. A. (Joessmann, Pii. 
D. (j)jj. 2-12).—This is a summary of feeiling exijeriments Ijegun at 
the Station in November, 1885, with sjiecial reference to those con¬ 
ducted in 1880. More detailed accounts of tJio earlier experiments 
will la* foiiiKl in the annual reports and bulletins of the Station pre¬ 
viously published. The object of these experinieut.s was to get infer* 
mation on the following points; 

(1) The total and net cost of the daily ration per head with the dif¬ 
ferent combinations of feeding stulfs used. The net cost was esti¬ 
mated by assuming that 20 jwr cent of the fertilizing ingi’edients of 
the f;)od would be sold with the milk, assigning a inanurial value to 
the remaining 80 jier cent suppos'd to be saved, and subtracting the 
value of manure computed ou this ba.sis from the total cost of food, 

(2) The commercial value (on th§ as,sumption above stated), at 
current market rates, for nitrogen, phosphoric acid, and potash, of 
the manure from the different combinations of feeding stnffs used) 
which can be secured to the farm by careful management. 

(8) The comparative feeding value of dry fodder corn, dry corn 
stover, and corn silage as complete or partial substitutes for English 
hay (uplahd meailow hay) in the daily diet of milch cows; and also 
of a good root crop as a substitute for corn mlage. 

As indicated in a tabular summarjS ^ expwimeuts were divided 
into four series: 

Series 1; Wftli two cows, from Novembey^i^^O, 1885, to July 4,1886., 
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Sories 2: With three cows, from October 1,188(), to April 24, 1887. 

Series 3: With six cows, from January 8, 1888, to May 15, 1888. 

Series 4: With nine cows, from November 1, 1888, to May 21, 188b. 

The heeding: stuffs used were corn meal, wheat bran, gluten meal, 
rye middlings, fodder corn, English hay, rowen, corn stover, corn 
silage, sugar-beets, and carrots. During the first series corn meal and 
wheat bran or wheat bran alone served as the grain ration; in the 
other series, as a rule, corn meal, wheat bran, and gluten meal were 
fed. The daily rations fed, including fourteen mixtuns of the alxwe- 
nientioned feeding stuffs, together with their total and net cost, nutri¬ 
tive ratios, and manurial values, are given. 

Xet coat (tf feeding xtu'lfs .—This is estimated by subtracting the 
value of the nitrogen, phosjdioric acid, and potash in the manure 
obtaina))le from particular feeding stuffs from the marked value of the 
same feeding stuff's. It should be reinembtTed in this connection that 
the [)rices of corn meal, wheat bran, oil cakes, gluten meal, and dmilar 
by-products are much more ^'^ariable than those of the (‘oarser fodders, 
such as English hay, corn stover, and corn silage. This makes it 
necessary for farmers to carefully consider what kinds of fodder they 
will \ise from time to time and to make such changes as are advised 
by the relative net (‘ost of various feeding stuff's. The following 
table gives the average valuations at the Station of the feeding stuff's 
iisetl in the experiments summarized in this bulletin (l885-8b) : 


Fodder articlen used during our feeding experiments to hs*S0), 


Name of article. 


Engliahhay. 

Rowenidry). 

Fodder (jorn (dry) 
Corn Htover (dry) 

Oom silage. 

Oom moal. 


Wheat bran 
Gluten meal 


Markt^t 1 

Value of 
manurial 

1 

Relative 

pru'e. 

constit* 

net co8t 

uents. 


Pin t<ni 

1 

1 perfov. 

I 

Per ton. 

$15 <0 

$5 58 

\ 110 54 

15 (HI 

». 83 

7.14 

5.00 

4.5:j 1 

l.b8 

5.00 , 

3.21 . 

2 43 

JJ.75 

1 5(> , 

1.50 

SJ1.90 

6.51 : 

16 09 

20.70 

13.64 

9.79 

2a. 4<) 

15 23 

11.22 


Netritive rahte of feeding stuffs ,—While the financial value of feed- 
ing stuffs is regulated by the general law of supply and demand, their 
feeding value depends on varying conditions, often more or less be¬ 
yond our control.* These relate to the composition of the feeding 
stuffs and the proportions in which they are combined in the rations, 
and to the condition and age of the animals fed. In seeking an eco¬ 
nomical diet for live stock “ both the net cost of the feed and its rela¬ 
tive nutritive or feeding effect under existing circumstances ” have to 
be taken into account 

The economy of milk production in particular hos I'ecelved muc’ti attention. 
Burepean investigators recommend in this connection quite generally a daily 
diet rich In digestible nttrogmioUB constituents, as beneficial to the general 
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condition of cows, at tlu‘ same time ueduclng the net «’ost Of the feed consnrned 
and furnishing valuable homemade manure at the lowest market cost. The 
Kuroxjcan stamiard fitr a dally diet of milch (ovvs calls for one part of digestible 
nitrogenous fodder (*oijstltnents to !ive and fo\jr-tenths parts of digestible nom 
nitrogenous food coimtitueuts. Our results on the whole point in the sapie 
direc’tion. The nitrogenous food constituents of the fodder j*atlons i*ecelved 
s|)ecial attention. 

In the experiment reported in this bulletin the main bubjeot of 
inquiry related to the effect of the partial or complete substitution of 
corn fodder, corn stover, or corn -.ilagc for English hay on the net 
cost of the feed and the quality and quantity of milk produced. 

The percentage of solids and fat in the milk and cream j^roduced 
(hiring different periods in 1S88 and 1889, and the average iiuml>er of 
quarts of milk required to make one sj)aee of cream during different 
})eriods are given in tables, 

Condmionn ,—From the financial standpoint it is shown that wher¬ 
ever fodder corn, corn stover, or corn silage \\cre fed as^ra complete or 
])artial substitute for English hay, in connection with a stated grain 
ration, the commercial value of the manure obtainable Avas afte(‘ted 
slightly if at all, while the rut font of the daily feed was.rednced from 
one-third to oue-lialf. 

‘•The jmrtial abstracts from the milk and creamery records show 
that the fodder corn, corn stover, and corn silage, when fed pound for 
pound of dry matter in place of English hay, compare A\ell as far as 
the quality and the quantity of the milk and of the cream obtained is 
concerned. 

There can be no doubt about the fact, in the present condition of 
our market prices of feed stuffs, that the care and the expejise 
required to secure a well-cured corn fodder and corn stover or a well- 
prepared corn silage, as circumstances may advise, and to offer them 
in an acceptable form to luilcli cows will prove a paying investment. 

“ It umy not he without interest to state here that the results of 
feeding experiments of a similar character, of late published by the 
Ohio and Iowa Experiment Stations, coincide in the main with ours 
stated in previous reixa-ts.”’ 

Hatch Experiment Btation of the Maseachueetts Agricultural College. 

Department of the Masmehnsettfi Aaricultural College. 

Location, Amherst. Direc»tor, Henry II. Goodell, M. A, 

BULLETIN No. 5, JULY, 1889. 

Hoi^sehoi^ pests, C. H, Fernata>, Ph. 1). (pp. 8-10). —This was 
prepared in response to numerous inquiries received at the Station, 
and contains popular accounts of the buffalo carpet beetle {Anthrenm 
scropMtlarm^ Linn.), pitohy cariiet l)eetle {Attagenm piceus^ Oliv^), 
harder or bacon beetle {T^ermesten lardanm^ Linn.), clothes moths 
^firna tapetzelJa^ and T. pelUoneHa^ Linn.), and ants, with sugges* 
tkm t^gardifig rnnedies. 
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BULLETIN No. fi, OCTOBEU, 18vS9. 

GrKENHOUSE HEATI^(J—STEAM VERSUS HOT WATER, S. T. MaYNARD, 

B. S. (pp. 3-5).—This is a report on the continuation of an experi¬ 
ment described in Bulletin No. 4 of this Station, an<l includes the rec¬ 
ord of the two systems of heating greenhouses for March and April, 
1881). The results agree with thos(", of the two previous months. Dur¬ 
ing the four months from December 23, 1888, to April 24, 1889, the 
hot-water boiler coii‘''miie(l 1 tons 1,155 pounds of coal to maintain an 
average temperature of 53.5*^ F.; the steam boiler consumed 5 tons 
1,2(>1 pounds of coal to maintain an average temperature of 51.2^ F* 

Strawberries—test of VARimiEs, S. T. IVIavnaui), B. S. (pp. (>-8).— 
A record of tests of seventy-seven varieties, with additional notes on 
a few selected varieties. The old varieties which did the best in 1889 
are Crescent, May King, Shaqdcss, Belmont, and Miner's Prolific; 
of the varieties which have been tested here two or three years, Jes¬ 
sies Bu))ack, and (randy's Prize are especially commended. It is 
stated that the market demands large berries oath at the expense of 
quality, and that man.y growers have not yet learned that such fruit 
can be grown only with the highest cultivation. 

FuNr.Ol’S DISEASES OF PLANTS, J. K. HUMPHREY, B. S. (pp. 9-19).— 
This includes gs.meral explanatory statements regarding fungi and 
the means for their destruction or ])revention, and bri(*f accounts of 
the black spot of rose leaves (ArltnoHenm /vm'o, Fr.), black knot of 
the plum If/htjn ntoihoHd^ Sacc.), and potato blight and rot 

(Phytophtludd hifrxfdHs\ de By.), with suggestions as to remedies. 

METEOnoLOCJK'AI. BUJa.KTlNS Nos. 1-12, .1ANUAltY-1 UJOEMBEU. 1H8U. 

These contain a record of the observations mad(» at the meteorolog¬ 
ical observatory of the Station, in charge of D. Wariuu’, including 
daily observations of the barometer, sun thermometer, hygrometer, 
thermometer, direction and velocity of the wind, cloudiness, rain, and 
snoiv. A monthly summary of these observations is also given in 
each bulletin. 

SPECIAL BULLETIN, NOVEMBER, JS89. 

The Gipsa' moth (Ocxeria dtspar, L.), C. H. Fernald, Pii. D. 
(pp. 3-8) .—Th^s contains an illustrated description of this insect, 
suggestions as to its destruction, a list of trees and plants on Avhich it 
^e^s, an account of its introduction into this country, and statements 
which indicate the danger of its spreading widely here. This insect 
was accidentally introduced into this country about twenty years ago, 
and is now acclimated in Medford, Mass., where it has greatly dauf- 
aged the fruit crop and the foliage of the shade trees. ^It is abundant 
in nearly all parts of Europe, Northern and We.stern Asia, and even 
as far east as Japan. When the long list of trees and plants on which 
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it feeds is considered, the prospect of its ^\i(^c spread in this country 
would naturally cau^^e serious alanu. Proiiiineut European entomolo¬ 
gists ha^ e cxpresh(*d the opiiiioii that the (xipsy moth might easily be¬ 
come a Avorse pest in this country than the Colorado potato beetle. 
The eggs are globular, about one-eighteenth of an inch in diameter, 
smootli, and nearly salmon colored. They are laid in oA^al or rounded 
masses on the under side of hranche-^. on trunks of trees, below the 
surface of the ground near trees, on fences, or on the sides of build¬ 
ings, in the early part of duly, but do not hatch until spring. The 
caterjiillars, \Ahi(*li are very dark brown or bla(*k, finely reticulated 
with pale jellow, feed together on the leaA^es, or lest side liy side on 
branches and trunks of trees. The moths, AAhich emerge from the 
pupa^ from July 1 to 1."), are \eJlo\Msh broAMi or wdiite, wdth dark 
broAAu cross lines ami sjxits of similar (‘olor on the wings. The ex¬ 
panse of wings is from 1] to inches. The insects might be do¬ 
st royc<l by scraping all the massifs of eggs from the^rees and other 
places Avhere they haAc been deposited, and burning tfuun. As it 
seems hardly possible to do this. Professor Fernald reccanmemls that 
all the trees in the infested region lie showered ^ith Paris green w^ater 
(1 ijound to 150 gallons) soon after the hatching of the eggs in the 
spring. If lliis recommendation is folloAved promptly AAhereAer the 
insc'ct a})pear^ it niiiA l)e destroyed witliout great labor or expense. 

fit may be added that the subject is to be brought to the attention 
of the State legislature for appropriate action.— Editor.] 

michic;an. 

Eiiperiment Station of Michigan Agricultural College. * 

Depattw(7it of 2iwhiaoH Agtwultmal CoJhpe, 

lx)cation, Agricultural College. Director, Oscar Cliite, M. S. 

TUTLLETIN No. 51 (KTAITUN), JULY, 1SS9. 

Enkmirs or THK WHEAT APiiis, A. J. CooK, M. S. (pp. 3»7).— ^This 
was Avritten in responst* to numerous inquiries from farmers w^ho 
feared that the insects Avhich destroyed the wheat aphis Avould also 
complete the de-tniction of the crops, begun by the aphis. In order 
to remoAT this f(*ar illustrated descriptions are giA’^en of the Braconid 
fly, lady-bird l>eetles, Syrphus fly, and Chrysopa fly, and the ways 
in Avhich they destroy the Avheat aphis are described. 

HTJLLETIN No. ^ (STATION), JUIA', 1889. 

Commercial fertiheers, R. C. Kedeie, M. D. (pp. 1-7).—This 
contains the analyses of thirtj'-two commercial fertilizers offered for 
sale in this State during 1889, and the text of the Michigan fertilizer 
Under this law “ every fertilizer whose retail price exceeds $10 
a t^n r^ires a license from each dealer, unless the manufacturer 
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secures a license for such sale. Each separate brand of fertilizers 
requires a license for each year it is sold or offered for sale.” The 
analyses of fertilizers were made by Dr. Kedzie as the duly author¬ 
ized agent'of the State Hoard of Agriculture. 

lU'iiI,KTlN N’o. .").•{ (STATION). AtUH^ST. ISS!). 

SpKAYINO AVJTII TIIK AKSEXITES, A. J. (’OOK, M. S. (2)p. Jt-R).- 

Iiiwcfk'hlen for the ]>hiin curciilio. —After several years unsuccessful 
experience the author succeeded, in 18RR. in securing good results 
from spraying Paris green on plum trees to destroy curculio. In this 
case the trees were sprayed tliree times at intervals of eight days. 
The ]MK)r results of jnevious experiments an* thought to have been 
due to want of thoroughness. Tn the. dry season of 1888 carl)olized 
plaster (1 pint of crude (uirbolic acid to 50 2 )ounds of jdaster). ap^died 
lliree tinu's, Avas found quite as efficient as (he arst'iiites to rej)el the 
curculio, but in the Avet season of 1880 the jdasfer proA’ed of no avail. 
The author draAvs the foiloAving conclusions fiom his exjAciience: 
*■ The arsenites and carbolized jdaster will protect against (he plmn 
curculio if they can Ik* ke^d on the tree or fruit. But in case of A'cry 
frequent rains the jarring method will not only be cheajAer but much 
more eff‘e<‘tiA'e. Again, us oiu' AAild fruits are more clean'd away Ave 
must haA’e idums in our orchards to jirotect the aptdes from curculio.” 
It is urged that these insecticides should not be aj)p]icd before the 
bh)ssoms fall lest l)ees may be destroyed by the i>oisons. 

In)urn foJ}<((/(' hj! arucultrx. —Here is giATii a tabulated record 
of ex])eriments on plum, cheny. ai)))le, pe,ai% jAeach. avIUoav, elm, and 
imqde trees, in 1880, to learn the effects of different arsenites on 
foliage and whether the date of treatment and atmospheric condi¬ 
tions huA'e any influence on the amount of such injury. The ftdloAV- 
ing conclusions are draAvn from this ex2)eriment: 

“London jiurple is more injurious to the foliage than is Paris 
green; and AA'hite arsenic—arsenious acid—is more harmful than is 
either London purple or Paris gi-een. 

“ Peach foliage is es])ecially suscei)tible to injury, and cherry 
foliage the least so of any of the kiiuls treated. 

“ It Avould seem that Ijondon i)ur]Ale and Avhite arsenic, used just 
l)efore a rain, are more hamifid than when used during a drought. 

“ It would seetjt that spraying soon after the foliage juds out is less 
harmful than when it is delayed a few days, or better, a fexv weeks. 

“London purple may be used on apple, plum, cherry, pear, and 
most ornamental trees, but on these should never be stronger than 1 
pomid to 200 gallons of Avater. If the application is to be rep(>ated, 
as it must be for the curculio, to prove effective, or if it is to be useef 
in June or July, Paris green should be used in the sam%proportion as 
above, or else we should only use 1 pound of Lomlon purple to 300 
galltois of water. 
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If the arsenites are to be used on the i>each to defend against the 
curciilio, Paris green only should be used, and tliat not stronger than 1 
pound to 300 gallons of water. 

“ The injury done to the foliage is never immediately apparent. It 
usnall.y sliows soniewl)at tlie second day, but tlie full injury is fre- 
(juentlv not manifest till the fifth day, and often not till the tenth. 

Foimnwif the unfler the treea. —Ex])erinients with seventy- 

five hogs, three sheep, and one horse running under trees which had 
been sprayed with Londoji ])nrj)le, confirmed the results of chemical 
analys(\s in showing that there is no danger of j)oisoning the pastures 
in orchards even wlum the mixtures of arsenites used are double the 
l)roper strength. 

TMTLLKTIK No. r>4 (STATION), OC^TOHKU, 1880. 

h-XPKRlMENTIS AND OUSERVATJONS ON THE JACK-TUNE PLATNS, W. J. 

Beal, Ph. I). (])p. 3-10).—The imi)ortan(*e of the jTroblems connected 
with the reclamiitioii of the pine barrens in the northefh part of Michi¬ 
gan has been referred to in previous juiblicatioiis of the Station and 
tliis ('ffice.* The jjresent l)ulletin contains a preliminary report of 
experiments made at wv(‘ral places within this region. From the 
tests of numerous kinds of croj)S made at Grayling and at Harrison, 
added to what has h(‘en learncnl from many other sour(‘,es, the author 
sees no ])resent prosj)e(!t of finding any grass or other forage crop, 
any grain or fruit or vegetables, which can be profitably gi'own on 
these plains witliout the aid of some fertilizer.'' 

Not<\s on experiments in 18S8-8f) at Walton are given, and tlie'^e 
tests are (‘ompannl witli those made at other phujes. Tla’i author also 
gives the results of his ob.sertations and experiments in tlie manage¬ 
ment of light, sandy lands. He advises the use of mixtures of three or 
more kinds of grasses and clovers as occupying the soil more com¬ 
pletely and giving a bettiu* yield than any one kind used alone. In his 
opinion the best varieties for tliis jTurpose arc Mammoth clover, alsike 
clover, tall oat grass, oix^hard grass, tall fescue, and Afjropymm. tene- 
rum (a wild grass from the West). Some fertilizer should be added 
iuery year, especially all tlie availabk? barn-yard manure, and prob¬ 
ably super[)ho.spliate for clovers. It is believed that successful agri¬ 
culture on the sandy plains depends upon generous treatment of the 
K)il, and that these lands can be iwlaimed only by men who have 
«iufRcieiit (japital to be able to wait for a considerable time before see¬ 
ing the results of their labors. 

BlTLLKaiN No. 55 (STATION), DECEMBER, 1889. 

Fbvvt testing at the South Haven substation, T. T. Lroir, 
(ppf 4-32) *—‘‘ In response to the earnest requests of the fruit growers 
alon^'^lie eastern shore of Lake Midhigaa the Board of Agricuiture 

VSf)6^utialReport of Michigan Station for 1888, a digest of which is given 
^tatlon Bulletin No. 2 of this Office, pages 94^1015, 
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aiithorized the establishment of a substation for the purpose of test¬ 
ing the value of new varieties of fruit in that section.” The exten¬ 
sive exj>erimental plantations of (he author at Soutli Haven wore 
used, and he has embodied the results of his observations during the 
season of 18S9 in the report contained in tliis bulletin. Tests were 
made with one luindred and eiglit varieties of strawberries, forty- 
four of raspberries, and twenty-three of blackberries. The data 
recorded in tables include, for the jdant, sexuality, place and time 
of origin, dates of earliest bloom, first ripe fruit, and last picking, 
vigor, hardiness, productiveness, and damage by fungi; for the 
fruit, size, quality, firmness, form, and color. There are also brief 
remarks on each variety and longer notices of varieties thought 
worthy of special mention. The article contains brief notes on a 
consideralile number of varieties of other fruits planted on these 
groumls, including currants, g<K)seberries, cherries, grapes, j)eaches, 
pears, plums, quinces, apples, and mulberries, together with chest¬ 
nuts, pecans, and Phiglish walnuts. 

MIXNEHOTA. 

Agricultural Experiment Station of the University of Minnesota. 

nf lltc I nirersitf/ of MintK'sohi. 

Location, {^aiiit Anthony Tark. Director, X. \V. McLain, LL. B. 

nULLLTIN No. S, .ILLY, ISSU. 

iNTBoniKTiON, N, W. McLain, LL. lb (pp. o. 4).—Attention is 
(‘.ailed to the school for meat inspectors, organizcnl by tlie director of 
the Station, and put in charge of the Station vet(M-intirian, in which 
thirty-four men from different counties of the State were given prac¬ 
tical instnu'iicm, illustrated by slaughtering and dissection of dis¬ 
eased animals, in such topics of veterinary science as wmdd qualify 
them to inspect on the hoof.^’ At the end of the conrsc' ct'rlificates 
of qualification as meat iiispcnfors were givim to twenty-one of these 
students, wlio had passed a written and oral (examination. 

Ensiling ilovkk, N. W, McLain, liL. B. (pp. 5-7).—This is a 
preliminary report oii an experiment in progrt^ss at th(^. Station to 
get additioiial infonnation on this subject. The impoifaiice of the 
matter is urgc'd, the silo built at the Station is desc‘ril)ed, the method 
of filling the ijilo, and the tempei’ature of the silage at diftemit 
depths and dates are stated, and the successful experience of a 
liansas farmer in an experiment with this kind of silage quoted. 

Sources op our home-made manures, AV. M. Hays, B. S. A. (pp. 
ftwil).—This is an earnest plea to Minnesota farmers to engage^ in 
moi^e diversified farming, and to keep up the wheat-producing pow(V 
of their lands by rotation of crops and the use of mafiures. A table 
is given showing the annual production in Minnesota of the princi¬ 
pal grains, meats, by-products, etc.; their content of the thret^. prin- 



cipft] fertilizing ingredients^ nitrogen, phosphoric acid, and potaalij 
their value per ton, reckoned at prices in New York and Boston; e*n<i 
their total and conn>iirative valne as fertilizers*^’ Attention is called 
to the lack of appivciation of the valtie of flaxseed for feeding and 
manure* Of the 16,000 tons of oil-cake made at two large mills in 
Minnesota, it is stated that 4 per cent is fed in the State, 4 per cent 
in other Noithwe^^tern States, and 9^ per cent is shipi)ed to England. 
By stopping “ the exportation of so much of the fertility of the soil,” 
condensing products “into meat, butter, cheese, flour, etc., as near 
the farm as j)osMible,” using oats, barley, and all the by-products of 
grain for feed and manure, stopping the waste of all maniirial sub- 
stance-, and rotating wheat with grass, peas, and other forage ^rops, 
wheat may be grown as the jirincipal money croj) of this 

Thk BY-enom ots ok wheat, \V. M. Hays, B. S. A., a?Si> D. N. 
Harper, Pii. I), (pp. —'I'he growing demand for the by¬ 

products of wiieat as food for animals is commeiyed on and the 
necessity for care in making a (*hoice among the diffewnt products 
of the mills is urgtHl. Chemical analyses of various by-products of 
Avheit obtained from Jitinnesota mills are giv(jn in tabtilar form and 
compared with similar analyses of oats, short'^, bran, and clover llaJ^ 
To avoid confusion the following definitions are gi\en: 

The iiarne meenhios haft been herein used /or the waste products cleaned out 
of wheat, screoinngs meal for the same when ground: eookte Vran for the bran 
of small wheat and hulls ot weed s<»eds. after nmulug ground sewnings through 
the reeland removing the finer floury particles which aiv put into the shorts, 
and here (idled flour of meeatnoif. The tables show that tlie coraposition of an 
a\erage sample of screenings differs but little from that of oats, and practical 
experience Indicates that good average screenings have nearly an equal feeding 
value for many pini»oses. The flour of screenings is shoum to have ccmslder- 
ahle less of protein than shorts, and therefore adding it to the shorts slightly 
decreases the value of the shorts for mixing with (ioarse, mugli fodders which 
need to be supplemented with feeds especially rich in protein, Even the better 
grades of cockle bran, owing to a large proportion of wheat bran contained, 
have a value approaching that of hay. These produ(*ts should all be fed In the 
country producing the w'heat, liecnuse of Ijieir value In feeding animals and for 
fertilizing the land. 

ItiE Rocky MouN'rAin iocust ij» Otteb Tail County, Minn., ik 
188f), O. Luogeh, i*H. D, (pp. 17-4C).—This is an account of an exten¬ 
sive experiment in the spring of 1889 by the entoinologi«>t of the Sta¬ 
tion and the chairman of the county commissioners of Otter Tail 
County, acting under the authority of the governor of the State, in 
, acc 9 r(knce with the provisiwis of"an a<}t of the legislature. As pfe- 
viously ^ted in tlie annual report of the Station for 1888. no 
locusts had issued in that year from eggs in fidds jplowed sneh 
< egi^ 1^ been deposited.'’ To nudee quite snro 0^ the cwrswIiiM ^' 
tMs pbseirridjtm, num^rotis pltrved wnro 
^ff 1$^, bqt 
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hatched from such fields. On the other hand, a close inspection of 
neglected or nlMuidoned fields revealed the fact that fields with the 
stubble of 1888 contained large numbers of eggs, while the stubble 
land of years previous to 1888 contained either no eggs or very few. 
No eggs could be found in the native prairie land, and but few in 
pastures or along roads and railroads. It was also shown that essen¬ 
tially the same area as in 1888 was infested. 

In some field.s as many as 75 per cent, or even more, of the eggs had 
been destroyed by parasites, and in general throughout the whole in¬ 
fested area it is .safe to say that at least one-half of all the eggs had 
k'en destroyed, principally by egg-f<>eding insects. An illustrated 
description of the eggs of the locusts and the way in which they are 
deposited in the fields is given. By plowing the infestcnl field the eggs 
are removed from the surface and covered with 5 or (> inches of soil, 
ami the position of the burrow’ or hole containing the egg-mass is 
inverted, so that its mouth points downward instead of upward. 
Plowing has this additional advantage, that the egg-masses in most 
cases are thus thoroughly broken up, individual eggs become sur¬ 
rounded by earth and moisture, and laung no longer protccteil by 
their water-pimif coat of dried mucous matter they soon pcussh. 

Methods employed to kill the locust. —(1) Plominy .—^This was the 
method most extensively employed in this case, and pi’oved a great 
success. Notwithstanding the fact that the natural conditions were 
favorable to the locust, none hatched in plowed fields. As it w’as 
found impracticable to plow all the infested fields in time to prevent 
the eggs from hatching, the worst places were jilow’ed first and after¬ 
wards those that W'ere less thoroughly infested, together ivith some 
timothy fields and pastures. A large portion of this work was done 
at the expense of the State. (2) Buruiur /.—In many places w’here 
the eggs were not nimierous enough to warrant plowing the entire 
field, a strip was plow'ed around the field and the inclo.sed space was 
burned over after the young locusts appeared. (3) Catehinq with 
hopper-dozers .—These were used with success in timothy fields and 
pastures whwe the locusts had hatched. (4) Bolling .—This method 
w’as tried in several instances by farmers without success. (.>) Lon¬ 
don purjfie .—^This material was used as an insecticide for the locust 
in several cases li^th marked success. 

An examination of soil from some of the plowed fields in July 
sHoWed tjiat either the eggs were destroyed or, if they had hatched, 
the young loousts had died before reaching the surface. 

ipiie purasidc and predaceous insects mentioned in the annuaU 
reptutt of the for 1868 as feeding on the eggs of the locust 

were eiinally abundant in 1889. Those mentioned in tbAs«bulletin are 
luile bee fly {Spn^ehns oreas), 

beetke, a tikk’-beeik bicohr^ Bsdh., var. lacue- 
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trig)^ hawk fly {Erase haetardU), also a new species of SoeliOf egg¬ 
feeding beetles of the genus Aniara, larva* of Harpsdus herbivstgue, 
Say (?), Tachina flies, and flesh flies. 

During the early summer of 1889 at least twenty species of locusts 
occurred in large numbers throughout Otter Tail County and other 
parts of Minnesota.' 

Tlie need of additional legislation and of prompt, intelligent, and 
concerted action by farmers is emphasized. 

Brr.LETlN No. 9, NOVEMBER, J889. 

Russian willows and poplabs, S. B. Gheen, B. S. (pp. 39-47), 
(illustrated).—In this are given descriptions of eleven species of pop¬ 
lars and six species of willows from Europe and Asia, which have 
been grown at least five years in this State, with suggestions as to 
their value for Minnesota. These trees may be used for wind-breaks, 
timber, shade, ornaments, etc. In an experiment in gfowjng cuttings 
from these* varieties in the spring of 1888, over 80 per cent of the 
cuttings from all except three varieties rooted.. Persons desiring to 
plant cuttings are advised to select clean two-yeW-old Vood, or strong, 
well-ripened one-year-old wood from healthy, vigorous trees. Pieces 
8 to 10 inches long and alwut one-half an inch in diameter are pre¬ 
ferred. “ It is generally best to make cuttings in the fall after the 
growth stops,’’ but they may also be rooted successfully if made early 
m the spring. They should be planted in mellow soil, at least 8 
inches deep, in rows 3 feet apart. 

Insects afiecting popi.ars and wiiaows, O. Luouer, Ph. D, (pp. 
48-64), (illustrated).—^This contains popular accounts of the.large 
willow saw-fly {Cimhex americatia), yellow-spotted willow slug {Ne- 
matvs mitralix), streaked cotton-wood leaf beetle (Lina scripta), 
Lina iremulfp, Lina lapponim^ poplar borer {Saperda calcarata), 
poplar girdler (i^aperda concolor), Antiopa butterfly {Vanessa anti- 
opa), fall web worm {Hyphantria vunea), Cecropia moth {Platy- 
santia ceeropin), and American silkworm {Teha pohfphmws). A 
Tachinid fly was observed to attack the large willow saw-fly. As 
stated in Insect lah, Vol, ll, p. 164, “ the work of the poplar girdley 
is for the first time illustrated, and a number of different species of 
Ichneumonidsp are reported to have been bred from it. Aarowyeta 
popdi, Riley, is made a synonym of A. lepvseuUna, Guen4e, follow¬ 
ing Grote; but this is an error, flatter species, known to us, being 
different in both larva and imago, and occurring on the Pacific 
coast” 
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lUi^BlIsMSlPPI. 

Ulssiwippi Agricultural Experiment Station. 

Depo/rtment of MUtiaHppi State Agricultural College. 

Location, Agricultural College. Director. S. M. Tracy, M. S. 

BULLETIN No. 8, AUGUST SO, 1889. 

Stock wsbdino, B. Irby, M. S. (pp. 1-9).— Silos and siloffe .— 
The silos in use at the Station are described, apd analyses of com, 
sorghum, pea vines, teosinte, and chicken com {Sorghum vulgare) 
used for silage are given. 

Chicken com os. corn as food for mules. —A brief account of an 
experiment in which chicken corn was compared with corn as a par¬ 
tial ration for mules. Analyses of these two feeding stuffs and 
“ mixed hay ” are given. 

Feeding experiments with calces. —^Twenty-one grade Holstein 
and Jersey calves, divided into seven lots of thi*ee each, were fed 
eight weeks to compare different feeding stuffs, of which the cheapest 
in this ciase appeared to be cotton seed. 

BULLETIN No. 9, AUGUST .‘{0, 1889. 

SOMK ENTOZOIC DISEASES OF SHEEP AND CALVES, D. L. PhARES, M. D. 

(pp. .3-10).—This contains brief popular accounts of some of these 
diseases, with suggestions as to treatment and prevention, and dia¬ 
grams of parasites causing such diseases. 

Helenium autumnai-e, D. Jj. Pharbs, M. D. (pp. 11-14).—Brief 
notes on experiments Avith three calves, showing-the poisonous effects 
of decoctions of this weed, which sometimes is very harmful to 
animals out at pasture. The flower and leaf of the plant are illus¬ 
trated in diagrams accompanying the article. 

BULLETIN No. 10, Ot.TOBEB 10, 188.9. 

Dehobnino, I). L. Phakbs, M. D. (pp. 3-1.5), (illustrated).—The 
author thoroughly believes in the usefulness of dehorning cattle, and 
considers it neither a dangerous nor a cruel operation. He states 
that he has been long familiar with it, and that during the last three 
years he has examined cases and reports of cases to the number of 
mose than 10,000. The bulletin gives popular explanations of the 
anatomy of the head of the ox, directions for performing the dehom- 
and for treatment in case of hemorrhage.s, and considerations 
whidi make dehorning advisable. Sections of horns are illustrated 
jby diagrams. 

. The author seems to especially favor the dehoming of calves, though 
he thinks that it ^ may be performed on animals of any age, witli IftUe 
^danger of serious injury.” 

At the 9 laii!e wtnre the horn is to come the young calf has a small, button- 
Si»t, eaadhr adsed andi.mored with thumb and Angers. After a few 



weeks a small tuberele^ipay be felt under the skin; now absorption has com^ 
niaiced oh the inside^ extending the frontal sinus, and deposit is taking plaoe 
outside under the skin* and core for the hojrm has commenced forming. Now 
is probably the best time to dlshohi, and a jwcket-knife or s^ilpel is a conrenldnt 
Instrument for informing the operation. The bald skin nith a border of one- 
fourth of nn Inch wide of lmir-(‘overed skln» together with the cartilaginous 
button or tubercle beneath, may all be easily severed with a single cut and In a 
moment But a few drops of blood are lost, tbe periosteum which s^retes the 
bony core and the iK>rtioii of skin which secretes the horn are removed with 
little pain to the calf and In a few days it is well. 

The beneficial results of dehorning are recapitulated as follows: 

It prevents these animals fi*oin wounding and bruising and famishing one 
another, saves a vast amount of time In handling, of room in sheltering, and of 
feed stuff. Beeves are fatted for market with much less expense of feed and in 
less time. They go into the markets, as attested by the dealers at the great 
cattle dej^jots, In much better condition, having whole hides and unbruised flesh, 
both of which sell more promptly and at better prices, while the cost of trans¬ 
portation of the live animals Is much less, l)ecrause a larger numlier can be 
packed in each car. For like reasons the milk, cream, and b^ter product is 
increased in quantity and improved In quality. ♦ 
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PART III. 

DIVISION OF CHEMI8TBY. 

BUr.LETIN No. 21. 

ExPEUTSIRXTS in the MANTTFACTirRE OF KITOAB BY DlFFFhiON AT 

Lawrence, La., in 1888-89, G. L. Spencer (pp. 67).—This contains 
a description of the apparatus and proces.ses employed, ahd details of 
works and results. The ditfusion battery used was of the type ordi¬ 
narily employed in the extinction of sugar from the cane, aixl had a 
capacity of about 200 tons of cane jier day The text and tables show 
the {piality of the cane, as indicated by analyses of the normal juice 
and of the corresiionding diffusion juice.s, yields of sugar, amount of 
coal consumed, manufacturing data, and numerous other details. 

Sinnmmij. —The results of the <liflFusion work thoroughly demon¬ 
strate the practical manufacturing value of the iirocess as ai>plied to 
sugar cane. The cane will submit to rougher treatment in the diffu¬ 
sion battery than the Wet, and con.sequently the manipulations are 
simpler. This very proiierty of the cane often tempts the batterymen 
to careless work, resulting in loss to the planter. Every possible 
precaution should be taken to secure regularity of work. It should 
be remembered that the batteryman is placed in a responsible posi¬ 
tion, and he should be remunerated accordingly. 

Delays incid<‘Ut to the diffusion battery nere of rare occurrence. 
With satisfactory cutters there is very little probability of delays 
except from bad weatliei*. 

'the results of this season’s work indicate the possibilities of diffu- 
fflon and jitstify a rapid introduction of the process. 

BULLETIN No. 22. 

«> 

ExFERmSNtS AT De8 LiONES SuOAB EXPERIMENT STATION, BaLD- 
yriN, L(A., in 1888, 0. A. Ch,vmpton (pp. 36).— ^The equipment of the 
faetoty and the method of its operation are described. The results 
lor each are eummarized and compared. There are also tables 

Ike dikUIy analyses of juices from the mills, with an average for the 
lour, weelm duid^^^ w fa<hj^ was under <|iKplete.chranical 

indudinip' the tons of cane grown and 
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the amount of merchantable sugar made; the amount of sugar recoT*. 
ered in the differant products and in the molasses,'and the pwc^tage 
of this sugar in terms of the cane and of the suctk^ in the origiiMl 
juice; the losses which occurred in the manufacturing operations of 
the house; the loss by inversion, calculated for each operation, and 
the results of inversion. It appears from these tables that the total 
loss in the house was 8.03 per cent of the amount of sugar present in 
the juice, which was taken as a starting point. 

Experiments in acid and neutral clarification of the-juices resulted 
in showing that neutral clarification, while involving some damage to 
the quality of the final product, avoids most of the loss by inversion, 
which occurs when the juices are kept acid. The loss by inversion 
due to boiling and skimming the sirup in open evaporators, as is the 
custom in many sugar-houses, was plainly demonstrated by a series 
of comparative tests. 

Experiments in the use of maceration between mills ^ve important 
results. With a dilution of about 10 per cent the extraction was im¬ 
proved fully 5 per cent over that ordinarily obtained by the mill; or, 
in other words, the yield of sugar per ton of qp.ne was increased at 
least 10 pounds. 

To find whether cane improves by standing in the field, analyses of 
cane taken from different fields at the beginning of the season were 
compared with those of cane taken from the same fields at the end of 
the season. It was found that an improvement equivalent to from 13 
to 23 pounds of available sugar per ton had taken place in the cane 
allowed to stand the longest. 

The proprietors of the plantation intend to adopt diffusion for the 
ccaning campaign. Arrangements have been made by which the* De¬ 
partment of Agriculture will have control of the chemical work and 
will issue a report of the season’s operations. 


BITIXBTIN No. 23. 


ExPEHIMENTS at the ttUGAK EXnSftXMENT STATION ON CaEOMBT 
Plantation, Pattersonville, La., in 188S-8ft, H. Edson (pp. 42).— 
“ The factory is l^icated on the bank of the Bayou Teche, 4^ miles 
above Patterson, parish St. Mary, La., and has, therefore, an unlim¬ 
ited supply of water, well adapted to every sugar-factory purpo».” 
The plant of the factory, its organisation and administratimi, and 


the pi’oces^ of manufacture are described. An account is also given 
operates of the season, with details, in tabular form. By 
the liddition of 11.94 per cent of water wh«u the cane was macerated, 
17 pounds of sugar per ton were gained, “ The cmly extra eiqpehse 


entailed wfii? that involved in tlie evapcn^tkm of the water a4ded, 
end as frt C/aiuBiet all ti»e exhau#t steaid not be used bied*^ 

yieli iwm 
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A'oailahle mtgar, — A. table gives the results of each of the five runs 
into which the campaign was divided at Calumet, including both 
the amount of sugar according to the regular formula and that which 
was actually secured; also a formula expressing the results. The 
yield is the be.st ever obtained in 1x)uisiana by the milling process. 

Neutral o». acid clurification .—The difi'ereiit methods of clarifica¬ 
tion and the prices are discussed. “ In all I^ouisiana sugarhouses 
where sulphur is used the juices are left slightly acid for the purpose 
of securing an improved color in all the products, from first sugar to 
final molasses, inclusive. This prac.tice is followed both in open- 
kettle and vacuum-pan sugarhouses. * * * As far as this 
season’s work was carried at Calumet the advantage lies entirely with 
the acid clarification. By careful and e.xpeditious working of the 
juice inversion was almost prevented; as large an amount of sugar 
cati be recovei'ed from the juice and the mark(*t value of the products 
are invai’iably higher.” 

As the result of the .season's work, the average total sugar obtained 
per ton of the whole crop of cane was 20().85 pounds. “ From the 
sirup to the final product it is hard to see how the work could be 
improved. The most mrticeable feature, and the one, I thuik, to 
which the high yield may be attributed, was the ren^rkable stiffness 
to which the massecuites were boiled, in all grades of the material 
as much water was driven ofl' as was thought safe to do. By this 
remarkably good boiling an amount of sugar was recovered w'hich 
leaves absolutely no room for compari.son with the work of other 
Louisiana sugarhouses. * ♦ * I^'hat has been done can be done 

again, and when the Louisiana planter adoi)ts diffusion, and carries 
his sugarhouse work to such a degree of perfection as has already 
been attained at Calumet, it will be no unusual thing to hear that 
250 pounds of sugar have bwn obtained.” The average in the State 
heretofore has been about 125 or 180 pounds. 

BULLETIN No. 24. 

Proceedings of Sixth Annifal Convention of the AssooiatioN 
OP Official Agricultural Chemists (pp. 235).—This convention 
was held in Washington, at this Department, September 10-12,1889, 
and its proceedings were edited by H. W. Wiley, secretary of the 
association. Besides a full account of the meeting, the bulletin con¬ 
tains the official methods of analysis of the association for 1887-88, 
.including those for conuuercial fertilizers, cattle foods, dairy prod- 
cucts, and fermented liquors, and a provisional method for sugar 
luiaiysis. 

BULLETIN No. 25. • , 

■ , 4- treatise on the extent and character of pood adtjl- 

^jtoATK)K8* A, 3. WiaiDBBiiuitN (pp, 61).—This is IFopliatiott of “evi- 
ip to the extent and eharaefa^ of food adulteration, 
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derived largely from the work of the varioHS State sajiitary bodjea, 
official reports, documents, and discussions upon whidi the laws of the 
did’er^t States were based, the laws of the varioos States themsdvsee, 
and the expressions of numerous scientific men on this subject.” Hw 
bulletin is divided into the following sections: (1) Introduction, m 
the character and extent of adulteration and the need for national 
legislation on the subject. (‘■J) A brief notice of the work done by the 
IVpartment of Agriculture. (3) Extracts from reports of various 
State authorities and sanitary bodies. (4) Evidence showing tlie 
necessity for inspection both before and after slaughter of animals 
intended for food, (.'ll Extracts from letters and reports indicating 
public opinion on this subject, etc. (6) Food products adulterated 
and adulterants coniiuonh used. (7) A list of States and countiies 
haling anti-adulteration laws. 

The author believes that the percentage of adulteration, sophistica¬ 
tion, and misbranding of food products is not far from l.'i jjer cent, 
which would imjily a loss to the people of this country alone of 
$676,000,000 a year. This estimate, however, is much larger than 
that giien by other authorities on this subject. 

The general conclusions reached are: “(1) That adulterations exist 
to an extent that threatens every species of food supply. (2) That 
while thesH* adulterations art* mainly commercial frauds, practiced by 
unscrupulous manufacturers, manipulators, and dealers for the pur¬ 
pose of deceiving their customers and adding to their gains, yet there 
are also, to an alarming extent, poisonous adulterations that have, m 
many cases, not only impaired the health of the consumer but fre¬ 
quently caused death.” 

The argument for national legislation to prevent adulteration is 
thus summarized: In view of the extensive and increasing adultera¬ 
tion, misbranding, and deba-ing of food, liquors, and drugs, and in 
view’ of the fact that such practices can not be entirely and effectually 
regulated by State laws, owing to the numerous complications arising 
from interstate commerce, it becomes necessary that State laws should 
be supplemented by nationkl law on this subject, Such national leg- 
islatirai is demanded not only by the State authorities but by public 
opinion.” \ 

BITLLBTIN No. 18, PART V. 

Banino powdebs, C. a. Cbampton (pp. 561-827).—Thia is a ctw* 
tinuation of the report on the investigataon of foods and food adolter- 
ation by thjg Department, of which four parts have previously been 
issued. 

The subject treated is baking powders, their character, composi¬ 
tion, and analysis. The ordinary methods of aerating bread are test 
considered, induding the use of yetst And fhe inoorpcoaricai of c«gv 
> honic-aeid gas with the cbu|hy ^nd then the whhh ninif li 

nsedjEidwthesaaaepimioseainjiMitri ’ ' 



239 


. The consumption of baking powders in the United States is given 
as nearly as it could be ascertained in the absence of any established 
statistics on this point.. Baking powders are classified in three prin¬ 
cipal divisions, according to the nature of the acid constituent used 
in driving off the carbonic-acid gas. Each of these classes is taken 
up in turn, the chemical reactions which occur wheii the powder is 
dissolved are stated, and the nature of the residue is discussed. 

Particular attention is paid to the class of baking powders known 
as alum powders, on account of the prominence w’hich has been given 
to the question of the healthfulness and propriety of the use of alum 
in breadstuffs. Various opinions and authorities are quoted on both 
sides of the question and conclusions are drawn in so far as the evi¬ 
dence will permit. The different classes of baking powders are also 
compared with reference, to their relative aerating strength and the 
amount of residue left by each. 

The composition of baking powders as found in the market is next 
considered. Full abstracts are made of official reports upon this sub¬ 
ject by Prof. H. A. Weber, in the “ First Annual Report of the Ohio 
State Dairy pnd Food Commis.sion for 1887,” which gives the results 
of a partial analysis of a large number of samples; and by Professor 
Cornwall, in the “ Report of the Dairy Commissioner of New Jersey 
for 1888.” The analysas made in the course of the investigation by 
this Department are also given, and the methods of analysis u'-ed are 
discussed in detail, together with the comparative results of different 
methods. The methods of analysis used include the following deter¬ 
minations: Estimation of carbonic acid,. Iwth total and available; 
estimation of starch by direct determination; estimation of phos¬ 
phoric acid, of tartaric acid, alkalies, aluminum, calcium, sulphuric 
acid, ammonia, and moisture. The results of the analyses are given 
in full, the percentage composition being calculated in one table and 
the probable ijercentage combination in another, with notas and com¬ 
ments upon peculiar combinations and constituents in certain cases. 
The results of the analyses were found to agree substantially with 
those obtained in the investigations of Professors Weber and Corn¬ 
wall, 

The difficulties in the way of the preparation of baking powders in 
the household are stated, and simple formulas are given whereby, 
with proper care, any housekeeper may make up baking powder 
which win be in all respects equal if not superior to any of the 
btands sold in ^ market and much less expensive. 

The r^ulatkai of the sale of baking powders by law is advocated 
in an iar as to require the formula and (xunposition of each brand 
to be j^cinted the package,.in order that the consumer may be fully 

b# the dberacter of the powder which he buj^.^ 
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EXPERIMENT STATION RECORD. 


VoLX. 


MAY, 1890. 


No. 5. 


EDlTOUrAL NOTES. 

The foliowiug facUt coiicoriiitii'agricultural investigations in Canada 
are taken in part from the flfteentli annual ret>urt of the Ontaiio Agti- 
cultural College and Experimental Farm for 188‘J: 

“ In the year 1886 aii act of Parliament was passed by the Dominion 
Government, making provision for the establishment of five expeii- 
mental farms throughout Canada, the principal one to be at Ottawa, 
and to serve for both Ontario and (Quebec; the other four being located 
as follows: one in the Maritime Provinces, one in Manitoba, one in the 
Northwest Territories, and one in British Columbia. The farms have 
been purchased and a sujieriateudent engaged foi each. Experimental 
work was commenced on the Central Farm in 1886, and upon the others 
about tw'o years later. No pains are being spared in making these ex¬ 
perimental centers an honor to Canada.” 

The Central Farm, situated in the suburbs of Ottawa, comprises 461 
acres. The laud is from 10 to 80 feet above the adjacent rivers, and is 
so located that part of it drains into the Bidean River and part into the 
Ottawa Eiver, The soil varies from heavy clay to light, sandy loam, 
but a dark, sandy loam of good quality and a friable clay loam pre¬ 
dominate. 

The exi>erimental farm for the Maritime Provinces is at Nappan, 
Nova Scotia. It comprises about 300 acres, including woodland, 
marsh or dyke land, and lower and higher upland. The soil is chiefly 
clay loam with a subsoil varying from clay to gravelly clay. In Mani¬ 
toba the farm is near Bmudon, 132 miles west of Winnipeg, and cou- 
toins 640 acres of meadow land sloping up from the AssinilHiine River 
and including a portion of the bluffs which form the boundary of the 
river valley* Wie soil vanes from the rich, dark, clay loam of the bot- 
itetadaud to a sandy loam along the bluffs. It has a large area of 
mil Which fairly xepiesents the great gram-growing districts of Mani¬ 
toba** The farm for the Northwest Territories is near Indian Head, 
aimi 106 miles north of the CTnited States and the same distance wqst 
flifItM iMmndary. It contains 640 acres, including a variety 
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pnurie without trees oi shrubs. There is a good supply of water on 
the fhrm. lu British Ooluiubia tbe farm is near the statioa called 
Agassis on the Oanadiau Pacihc Bail way, 170 miles east of Yancouver. 
It comprises 300 acres, maiuly neglected prairie land which had been 
cleared many years ago, with about 50 acres of woodland, and 35 of 
cultivated land, including an orchard. There is here a variety of clay 
and sandy soils, and all the land is sufficiently high to prevent its being 
overflowed at any time by the Fraser River. 

These farms are under the general management of Prof. William 
Baunders as director. The working staff at the Central Experimental 
Farm includes F. T. Shutt, M. A., chemist; James Fletcher, entomolo¬ 
gist and botanist; W. W. Uilborn, horticnltnnst, and A. G. Gilbert, 
poultry mauiiger. W. M. Blair is superintendent of the farm at Nap- 
pan ; B. A. Bedford, at Brandon ; Augns Mackay, at Indian llead, and 
T. A. Sharpe at Agassiz. The annual report of the investigations cou- 
ductod at these farms is published as an apiiendix to the report of the 
minister of agriculture. A number of bulletins hav^ also been imued 
by the Central Farm. 

Tbe Ontario Agricultural College at Guelph was established in 1874. 
Two years later work wasliegun in the experinieiital flepartnientof the 
College, when 40 plats were used for exiieriineutal purposes. In 1885, 
170 plats, or 23 acres, were so used, and in 1889, 464 plats, or about 58 
acres. Feeding experiments have been conducted since 1886. “Chemi¬ 
cal analyses were conimen.:ed during the yeur 1883, and since that date 
a new laboratory has been erected, and the couveuiences greatly in¬ 
creased for this very important branch of the Station’s work. Waters, 
milks, soils, iertilizers, roots, grains, and plants have been analyzed so 
Ihr as time could be secured for this. Wheu tbe professor of dairying 
was apimiuted, the dairy experiments were pat uudor his direct super- 
visiou, the cieainery was continued, a silo erected, and numerous experi¬ 
ments with corn and dairy stock conducted.” 

An association called tlic Outano Agricultural and Experimental 
Union, composed of over one huiidreil alumni, students, and professors 
of the College, is ooiiduetiug co oiwrotive eximrimeuts m the Province 
of Ontario with gtaius and ieitilizers, and in iiurticulture, apiculture, 
dairying, feeding of uniiimls, etc. This work has grown up rapidly 
within a few years, aud will doubtless exert a very beneficial iufiueitee 
on tbe agriculture of the Proviuoe. 


An international congress will be held at Yienna in oonneotioQ with 
tbe agricultural exhibition to take place there from 3£ay to Novembe;', 
1899, tiuder the auspices of tbe Imperial Royal Agrioultaral Society (If 
Vienna. The congress will meet eariy lu September and will be 
iaed in seven eoetions, as follows: , 

. (!) Agrienlture in general^ iuclnding stoc^ ^ vetnr^m^, 
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(2) Agricultural specialties, such as the raising of fruit, tobacco, hops, 
Aik, sUk-worms, bees, or Ashes, and the making of wine. 

(3) Agrieultural engineering, iucluding irrigation, drainage, swamp 
culture, utilization of ofTal, etc. 

(4) Agricnlliiral industries, such as ttie making of sugar, starch, and 
yeast, brewing and distilling, mfliing, dairying, etc. 

(5) Agricultural science and education, including schools of different 
grades and experiment stations. 

(6) Forestry, including general forestry, the lumber trade, forest 
engineering, iustriietiou in forestry, etc. 

(7) liural economy, inclinling legislation, statistics of agriculture, 
cooperative associations, iusuranee and loans, pioiectiou for birds, 
etc. 


This Oilico luus received seven hulletins of the Impeiial College of 
Agriculture and Dendrology, Tokio, Japan, published in JDnglisli, from 
December, 1887, to Manili, 1800, incUisixe. The first is by Piof. C. C. 
(leorgeson, M. B., tiie live succeeding by Dr. O. Kellner, and the last 
by Y. Kozai. The titles of the bulletins are as lollows: No. 1, Ferti¬ 
lizer Experiments with Iticcj No. li, Tlio Coiniiosition and Digestibility 
of Japanese Feeding Stuffs; No. J, The Composition, Treatinenl, and 
Application of Niglit-soil as a Manure, and the Valuation of Ja])auuse 
Fertilizers; No. 4, The Composition of Several Jajianesc Fertilizers; 
No. 5, The Distribution of Vegetable and Animal Nutrients in the 
Products Obtaiiicil from Iticc by Whitening, and the Munufactuie, 
Oompositloii, and Properties of “ ICoji’’ (steamed rice or barley uimn 
which is developed the inycetiuiu of a siiecial fungus); No. (I, The 
Mauufactuce and Composition of “Miso” (a food prepared Irom a 
mixture of soy beaus, rice or barley, common salt, and water, by slow 
fermeutatiou, and uiucli used, especially by tlie lower classes, in cou- 
neotiou with vegetables), and Experiments willi Se\(*ral Nitrogenous 
Fertilizers on Crops (barley and rice, in zinc cylinders buried in a 
field); No. 7, The Manulacture of Various Kinds of Tea and the Nitrog¬ 
enous Nou-albumiuous Gonstituuuts of iiamboo Shoots. 

Au agricultural and industrial exposition is now in progress at Tokio, 
and will be continued until July 31. 


On page 267 in the abstractof Bulletin No. 17 of the New York Station, 
ob battle foods and feeding rations, estimates are given of the ipia^ti- 
' ties of ditfereutfbediug stufih and the digestible untricuts in rationsfbd 
wws by leading New York dairymen. To these ase added estimates 
ef fhel vaiuos of the rations in heat units. The different rations 
iiasl Yahie from about 18,000 to 43,000 Oidories per cow per 
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^ay. Tlio quantities of i>roteiu were even more variable, tiie range be¬ 
ing from .85 to 2.57 pounds. While the figures given for the daily^ 
rations are not assumed to be entirely accurate, they show that the 
variations in the feeding prae-tico of these dairymen are great, and 
emphasize in a very striking way the need of better understanding of 
the principles and closer economy in the practice of feeding. Such 
facts as these bring ont \ery clearly the need of experimental inquiry 
in two directions. On the one hand, it is important, indeed indisimu- 
sable, tliat wo have more thoiough knowledge of the chemical constitu¬ 
tion of the materials used for feeding stufi’s. The studies need to be 
prosecuted in sueli ways as to determine, fur each species of plant and 
for the ditferent parts of the same idant. the kinds of proximate ingredi¬ 
ents, the amount of eaeli ingredient, and its molecular constitution, its 
digestibility and its fuel \alue as measured by its potential energy. 
These data are w^auted tor an accurate understanding of the nutritive 
values of the materials fed. Along with this, of course, is the parallel 
demand for better understanding of the wa.>8 in wliieh they are used in 
nutrition. On the other h.ind, there is call for eloserstudj of the methods 
of feeding in use l),> jiractical farineiw; such information as can best be 
obtained bj accurate obserxations of the kinds and amounts of feeding 
stuffs used and thejieldsof milk and butter in different dairies, la 
other words, the union of abstract science w ith practical observation 
and experiment, in such wa\8 as advanced knowledge and experience 
indicate,is necessary to get the information which the dairy interests of 
the country demand, and tlie same applies to feeding for other than dairy 
purposes. 


According to the latest advices ivceiveil by this Office, A. E.rdount, 
M. A., of the Colorado Agricultural College and Experiment Station, 
has been elected horticulturist and agriculturist of the New Mexico 
Agricultural College and Station, and E. O. Wooton, 11. S., is to be 
Imtauist and chemist of the same institution. W. P. Cutter, B. S., of the 
New York (Cornell) Station, and E. S. Bichman, B. S., of the Arkansas 
Station, have gone to the Utah Station. By an act of the legislature o? 
North Dakota, approved March 8, ISttO, an agricultural college and ox- 
lieriment station have been established at Fargo, North Dakota. The 
board of directors peifected their organization May 1 by the election of 
O, W. Francis president, J. B. Power secretary, and S. S. Lyon treas¬ 
urer, and at an adjourned meeting, held May 15, appointed as a station 
staff S. T. Satterthwaite director, James Holes superintendent of farm 
experiments, and Jacob Lowell general superintendent The neces¬ 
sary grounds and buildings have been secured, and preparstious mado 
to commence the work of the Station without delay. 
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MKSSOUIM. 

Missouri Agiicultural Experiincnt Station. 

Deparimcui of MmouH A^jriculiftraJ Colluffc. 

Location, Columbia. Director, Edward 1). Porter, Ph. D.* 

nilLLETIN No. 7. 

GBKKN VEBSTTS dry ST»)KA(iE OF FODDER, ,1. W. SANBORN, B. S. 
(pp. ;j-20).—This ia a report of expcrimeiita regarding the relativecoat 
of ailage and dry atonigo of tjorn and tlio nutritive values of tlio silage 
and dried corn under sncli conditions as aie found in Missouri. 

(1) Relative cast of silos and According to the figures given in 

the bulletin the stone silo on the College farm, which is 16 by 22 feet and 
10feet deep, inside measure, anil has a capacity of about 90 tons, cost 
$4.o3. In this silo the costof storage room for the silage from an acre of 
land, estimated to average 20 tons, would be $100. The cost of erecting 
a wooden silo of the same size as the stone one was estimated by a local 
contractor at $292. In the same way it was estimated that a barn to 
hold 2.3 tons of timothy hay, the dry matter in which would equal that 
in the silage held by a silo of the size above mentioned, would cost $224. 
In these estimates lumber is reckoned at $17..'>0 per thousand feet. 

(2) Experiment in storing green and dry fodder .—The stover of a nuin- 
l>er of rows of sweet and field liorn was put into the stone silo, and that 
of the alternate rows was dried and stored in a compact boily in a barn. 
Both kinds of fodder kept quite well, but the silage was computed to 
have lost 15.41 per cent of its dry matter by “ shrinkage,” and enough 
more was spoiled to bring the total loss up to 34.3 per cent. The dry 
fodder lost., by the computation, only 5.60 per cent of its dry matter 
by “ shrinkage.” This large diflference in the amount of loss of dry 
matter by the two methods of storage, as compared w'ith that found by 
other exiwimenters, is thought by the author to bo largely due tb the 

*Wben Bnllotiiis Nos. 7 and 8 of tlii.s Station worn proparod, J. W. Sin born was 
director. 
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eompactneaa with which the dry fodder was stored iu this experiment. 
The analyses w<jre, however, iiusatisfaotory, and the computations of 
loss may not be entirely correct. 

(3) Relative cost of harvesting and storing green and dry fodder.— 
eolations are given to show that the cost of harvesting and storing silage 
under snob conditions as obtain at the Station is not less than 76 cents 
|)er ton, or tl>16 for an aero producing 20 tons, while the same ainonntof 
dry fodder can l»e harvested, stored, and ent for feeding for $1.3 70; and 
taUing info aeeonnt the relative loss of dry matter and the relative cost 
of the silo and the barn, ineluding interest and wear of bnilding, the 
comparative expensiveness of silage is made to appear very great. 

Conclusions .—The following are among the conclusions drawn from 
these investigations: 

(1) The storage room for a ton of silage in a wooden silo at the Sta¬ 
tion would cost $15.40 5 tor 20 tons, /. e. the i>rodiiot of an acre, in a 
wooden silo, $08; in a stone silo, $100; for jin amount of dry matter in 
hay equal to (hat in 20 tons ot silage, $t0..")0. 

(2) in the experiments repor(.ed the total loss of food material (dry 
matter) fmm “shrinkage” and “spoiling” was .31.3 per cent for silage, 
and for dry liold corn from “shrinkage”alone, per cent. 

(3) The dry matter preserved from 20 tons of silage could be raised 
in 3.10 tons ot hay and at less cost. 

(4) The silo insures against the leaching effects of rains, but this is 
not sntlieient to compensate for the destructive effects of the silo itself. 

(5) Up to the point of feeding silage, dry storage is the bettei’ method 
for MiH.sonri farmers, according to the teachings of the data recorded 
in this bulletin. 

Composition of feeding stuffs ,—Analyses of amber sorghum, sorghum, 
sweet-corn, and field corn, and of silage from them are reporttnl in the 
ni>pendix. 

ItULLETlN No. 8. 

ExpKUIMRNTS in VEEDINd SILAGE AGAINST DRY FODBKR, ,T. W. 
Sanborn, 11. S. (pp. 3-24).—In the introduction to this article the 
method of comiiariiig .silage and dry fodder as to feeding value by ex- 
lierimeuts during short, alternate periods is criticised, and the errors 
from neglecting such imjiortant factors os palatableness, weight of food 
iu the stomach, and inflnence of the water in the silage, are insisted 
ujion. “ Years of expei lence with mo have shown unmistakably that it is 
highly unsafe to depend upon an equal number of pounds of digestible 
food as noW' ascertained to give an equal growth when derived from 
two sources.” 

In the feeding experiments reported in this bulletin, timothy bay, 
meal, bran, etc., .are used in all. Silage and dry fodder from field and 
sweet-corn are the variable constituents. In one experiment two lots 
of three steers each wore fed alike durihg a preliminary period of thirty 
days, and theroafU'r with silage or ilry corn (in addition to the other 
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food, which was the same for Iwtii) fis follpwa: (1) Lot I on silftRO 
from field corn, and lot II on dry fodder from field corn, for twenty- 
eight days. (2) Lot I on silage from sweet-corn, and lot II on dry 
fodder from sweet-corn, for twenty-one days. (3) Lot I on silage from 
field corn, and lot II on dry fodder from field corn, for forty-six days. 
In another experiment two lots of three eow's each received dry corn 
fodder and silage .is follows: lot I silage, and lot II dry fodder, for 
thirty-five days; .and lot I dry fodder, and lot 11 silage, for sixty-five days. 
The milk yield for both periods <ajid the butter yield from two settings 
of milk for each period are given, as well Jis analyses of the feeding 
stiifl's and of the milk. The analyses of the feeding stuffs and products 
were not as detailed and complete as was desirable, and for this and 
other reasons the author does not regiird the conclusions as final. 

Among the general statements based on th((se »*xp(‘riuu‘nts are the 
following: (1) A given amount of food, dry ston'd, lasted longer than 
the s.ame amount of food put into the silo. (2) The ratio of growth of 
stt'crs fed on dry food etiiialed or t^xet'oded that of the silage fed steers 
when compared with the growth of each tot when both vvc're fed alike, yet 
the total growth of silagt'fed steers was the greater. (.'») The steers 
fed on silage seemed to have made relatively less growth of solid matter 
and more of water. (4) Bww't corn fod<ler was api)areutly more elfective 
for the cows and less so for the steers than field-(iorti fodder. (.'») With 
the cows the dry fodder, espe<*ially from swi'ct-corn, w'as aj)parenlly 
better than silage. The sjun'iinens of milk from the dry fodder contained 
a larger per eent of solids and yielded more and better butter, and the 
cows maintained their live weight best on dry fodder. ((>) The trial as 
a whole implied that the air-drying method with dry storage in a good 
barn, in a compact form, was decidedly the more economical method of 
the two. (7) “ In a very bad year the disadvantages of the air-drying 
system might be equal to the di.siMlvantag08 of the silo, but they wmnld 
have to be severe to warrant stock raisers in Missouri in investing iu the 
silo extensively. The facta secured w ill not warrant mo in .advising our 
farmers to build silos until a radical change in the effectiveness and 
economy of the silo is made, or a radical change occurs in surrounding 
conditions.” 

mrid.KTIN No. !l, DHCKMliF.U, IHSD. 

Study op the like iiistoiiv op (jorn at its dipperknt periods 
OF GROWTH, P. Bcjuweitzer, Pii. D. (pp. .3-78).—This account of an 
extendeil and painstaking re.scarch includes a reconl of chemical analy¬ 
ses of the corn plant from samples taken at foiirti'on snccc'ssive stages 
of growth, from .Tune 11, forty days after planting, to September 24, 
“ w’ben the last plants were obtained fully ripe, though not (piite dry.” 
Tabulated results of the weighings and analyses of root, stem, leaf, tas¬ 
sel, husk, cob, grain, plant, and ear, separately and complete plant, are 
gives, with explanations aiid conclusions. The weight in grammes of 



252 ^ 

the wbole corn plant and of ita difl'eront parts at BtiocessiTC periods Of 
growth, and the weight in pounds of the ash and other constituents of 
the corn plant, taken from an aero of land, are a Iso given in tables. De¬ 
tails of the methods of exiieriinenting employed and forty-four pages 
of analytical data arc given in an appendix. Among the conclusions 
drawn are the following: 

1. The Kfm.—The largi'st amount of drj' matter in the stem and of 
stem in the whole plant was found on Angnat (5 (wlion the grain was 
hardly in the milk stale), indicating that the producth’e growth of the 
stem reaches its height about that date. 

2. The leaves .—Measured in the same way as for the stem, the pro¬ 
ductive growth of the leaves reached its height about the same time, or 
a little earlier. 

3. The coil.—The indications were that functional activity continues 
ill the cob longer than in any other jiart of the plant. 

4. The grain .—The object here was to ascertain (1) at what period of 
growth the ear may be severed from the stalk without impairing the 
vitality of the seed ; (2) how and when the grain iiossesses its greatest 
relative and absolute value. The analyses showed an increase in the 
weight of the grain, ainoiinting to 24 per cent of the total weight be¬ 
tween Septemb(‘r 10, when the leaves were drying and dropping off, and 
September 24, when they were all dry and many gone. This increase 
was so large as “ to indicate clearly that a crop of corn should remain 
in the field as long as possible, the weather permitting, to reach its 
greatest perfection.” 

5. The whole plant .—“The plant takes up nearly all the ash ingre¬ 
dients it needs during the first stages of giowth, and subsequent addi¬ 
tions are mechanically absorbed with the water imbibed by the roots,” 
and, therefore, to <levelop well and profitably the plant must have easy 
access to an abundance of mineral matter during its early growth. 
Nitrogen was found in relatively large amounts in the young plant and 
decreased in relative amount as the e.ars developed. The young plant 
takes up nitrogen with extraordinary activity. 


NEBRASKA. 

Agricultuial Experiment Station of Nebraska. 
r>( pari mi lit of Iht Iiiditnlnal t'o'lfffi o/ ilu I'liwimitff of Nidwutlca, 

Localioii, T.iiieoln, Director, ].owiH K. IIiciH, Pli. D. 

lUJLLETIN No. 11, DECEMUKR 18, 180). 

The smut op wheat and oats, J. 0. AuTHun, D. So. (pp. 1-2-3), 
(illustrated).—An introduction to this article by 0. E. llcssey, Ph. D., 
gives a brief explanation of the natuie and injurious action of fungi Sfid 
of the smuts in particular. Inquiries and investigations have crow's 
that botit the stinking and the black smut are common in NebraakiU 





Dr. Arthur’s article is reprinted from Bulletin No. 28 of the Indiana Sta¬ 
tion, au abstract of which may be found in Experiment Station Record. 
Vol. I, No. 4, pp. 207-209. 

The smut of Indfan cohn (Ustilaod mavdis), 0. E. Bessky, i’Ji. 
D. (pp. 25-35), (illustrated).—Notes on the general appearance of this dis¬ 
ease ; prevalence in thiwS country and Europe; amount of injury to crop 
and to cattle; structure, growth, and name of the fungus; and meas¬ 
ures for reducing the amount of smut. The following “ popular sum¬ 
mary ” is taken from the bulletin : 

Corn Htiiut is widt^ly distrihntod tlirongliout this country and Uic Old World. The 
injury resulting from its attacks varies from a fraction of I per cent to more than 
half of the crop. 

Experimenters difl'er in tlieir o[nnions as to its harmfiilness when eaten by cattle, 
but it is certain tliat it is not :m active poison. 

The black i>()wd<T of the smut consists of the spon's, which are Him]>le, soed-like, 
reproductive bodies. These i eprodnee smut much as seed reproduce ordinary ]dants« 

Smut spores may grow in manure and li<iuids in the barn-yard for an indefinite 
period. 

The smut enters the corn n\ hen it is very young, x>enetrating the soft tissues of the 
lowest joint and the loot of the small plant. 

Smut does not pass from idant to plant in the^'orn (icM. 

Outward applications to the alfectcd corn plant will do no good, for the fungus is in¬ 
side, and no applicat ion will reach it. 

Great care should be tak<*n to l\(‘ep the ground from becoming tilled with siiorea. 

Hy a rotation of crojis tln^ increaM* of smut may be, ])revented. 

Domestic animals sbonld not be allowed to eat the smut in the, field, for they will 
distribute the spores in their dropjdngs. 

Caro should b<^ taken not to contaminate >ard manure >vith tlie spores. 

Infected stalks should be rmnovou fiom tlie field b(d‘orc the smut balls open, ami 
then be carefully destroyed. 

Plant none but seed which Is perfi‘ctl.s free from smut s]K»reH. 

The spores adhering to seed com may be killed by immersion in a strong solution 
of blue vitriol. In a general way the proportion may bo givmi as tollows, viz.: Use as 
many pounds of Vine vitriol as gallons of water. The immersion sbonld not last longer 
than fifteen or twenty iniuntcs. If the wet com is plarcd upon sloping boards, the 
liquid may he drained otf and used over again a number of times. 

A PBBLIMINAUY r:NTIjVtKRA.Tl()N OK TUK RliSTS AND s:«UTK OF NE¬ 
BRASKA, H. .T. Werukb, n. S. (pp. oT-iS'J).—Tliis is profaml with an ex¬ 
planatory introduction by Dr, ilosscy. Tlio article contains a list of 
119 species of rnst and 21 of smut, with brief notes, and an index to 
the host plants. 

Notes on fungi of economio interest orskrved in Lanoaster 
County, Nebraska, during tjie summer of issi), 11. Pound, H. A, 
,(pp. 83-91).—A list of 75 species, with brief nof.e,s. 

Observations on the cotton- wood ( Populusmonii.ifera), A. P. 
WpODS (pp. 93-97).—Observations of the dates of the ap])earance and 
fall of the leaves, the aii/iles of branches, and the nmnher of lateral {yid 
^i^winal buds on trees of both sexes, led to the eonclnsion that theses 
of. cotton-wood trees can not be determined by any secondary cUarac- 
JtBra. . 
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nULLCTIN No. l‘i. 

Field experiments for 1889, J. (1. Smith, B. S. (pp. 1-4K{).—Tlio 
Hubjocts ooiiRiderod are, grasses and clovers—adaptability; corn—qual¬ 
ity, yield, and method of cultivation; potatoes—varieties, yield, and 
quality; fodder plants—mjiize, dhoura, Kaffir corn, and others; and 
variety tests of a ninnlxu* of common garden vegetables. 

t/mvsv.s*(pp. l~ll).—Notes on 27 varieties are given. 1'he results of 
Iwo years’e\ pen men ts in<lleai^^ the following grasvses as the best of 
those tested : 

For early lustinv, K<mi 1 ucky blno-grasM anti orcluml grass honnu separately or inixod 
with oihtT grasst's and cIomts, such as roiltop, Hhcc}> fcscins nnunlow fcstnio, rod 
clovor, otij. 

Forlutcrpasfuro, meadow fcscnc, llnghwh perennial r>e, sheep ibsnic, Tough-sialkcd 
meadow grass, lodtop, timothy, and the naiivt^ glasses 

Forcaily hay, oudmrd grass, wihl wheal grass, and redtop. 

For latei h.iy, lueatlow fesetic, Kiiglish ]u*n‘nn!al i\e, leseno grass, tinioth>, John¬ 
son grass, ainl the Mnhlenhoig and othoi native giasst s 

As fiiitln I e\perim< nts aie made there will pioh.ihlv he ehange|.in the list, and the 
names of the oIIum gr.isses not m*I tiled added to thom* gi\<oi aliove. r 

As has heen noted h\ Piofessnj Hessi \ and othds, the so < ailed tamc^grasses do not 
grow as well in viigiii mmI as on land w hn h has heen < iiltivati d ioi aninnhei ot.>earH, 
IJndoahledlv inaiiN ot the attempts to grow lb(*in liave failed frcwii 11ns eaiisc^ alone. 
Theetlectsot a lu w soil and a changed climate on those ciopi? winch are regaidc‘das 
in the older settled Ktates, ma> not always he favorable at fn*st; hut it is to 
1)0 lememheied that as cultivation incTcuses hettew ri'sulta willsniedy follow, 

Chverff and other forage plants (pp. 11-17).—‘‘Fiftecu of the true 
clovers and thoir relatives that Reemed more or less promising Inst 
year, were tiied agtiin this. Ihe best of these were led clover, alfalfa, 
and spring taros or vetches (Vicia saimij L,).” Ketl clover has now been 
grown in almost eveiy eonnty of Nebraska and its position as a reliable 
forage i>hint for that State seems no longer doubtful. Alfalfa bas been 
tried in diffiTcut parts of the State with varying results. Cow-peas 
liave grown well at the Station during two years. Of the other forage 
plants experimented with, pearl niillet lor green fodder, Kaffir corn and 
dlioiira for early seed and fodder, and yellow inillo maize for large 
amounts of seed and fodder, are recommended as worthy of further trial. 

Potatoes (pp. lS-25).—Tabular record of 109 varieties tested, with ad¬ 
ditional notes on a nuntber of varieties. 

Garden vegeiahies (pp. 20-37).—Notes on 4 varieties of sweet-potatoes, 
32 of beans, 31 of ])eas, 5 of onions, 8 of radishes, 3 of parsnips, 2 of sab 
sify, 0 of beets, 8 of carrots, 12 of turui]>s, 4 of okra, 11 of cucumbers, 
12 of mnsk-melous, 7 of water melons, and 2 of pumpkiuNS. 

Cereals (pp. 38-01).—Notes on 13 varieties of oats, 4 of wffieat, 17 of 
sw(M 3 t-corn, 14 of pop eorn, 7 of flint ox>rn, and 21 of dent corn. 

clover seed impurities (pp. 39-41)—An examination of clover seed 
bought from twelve different ftrms was made. The number of weed 
seeds in each 1,000 seedvS oxaimned varied from 6 to 340. If 15 {munds 
I)6r acre of such seeds were sown, the number of weed seeds planted 
on an acre would be from 19,<H10 to 1,390,(K)0. 
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ITKVADA. 

Nevada Agricultural Experiment Station. 

JMpartmciit of Nevada Hlale Univenity. 

Location, Kono. Director, S. A. -Joiicn, Pli. I). 

lii'M.IVriN No. r., SKPTEMllF.lJ, 1H«l. 

]VlF-TROR<*LOr.lf!AI. nEPORT POR .IllI.V, AiKUIST, AND SUPTKMltKR, 
1S8!>, VV. S. Devol, I?. ACrR. (|>|). I-IS).—Notes and tabular recitrd of 
readiufjs of barometer ami tberiiiomete.r, atid observations of dew-point, 
relative humidity, precipitation, velocity and direction of wind, cloudi¬ 
ness, and fnists. The sunshine recorder constructed at the Station in 
Aujrust is described. 

BULLETIN No. 7, DECEMUER, 18ri!). 

MRTKOiDUiOOfOAI. REPORT FOR OCTOBER, NOVEMBER, ANT) DE¬ 
CEMBER, IK.S!>, W. 8. DEVor., 15. A<iK. (p|). l-Hi).— Data similar to lbo.se 
in ilnlletin No. 0 are here reeordod for tlie last quarter of 1889. 

NEW IIAMPSIIIKE. 

New Hampshire Agricultural Experiment Station. 

Depnrtwml of New JJouipuliiir ('nllri/i of AyricuUnrc. uml the Mevhnnie. Arts. 

Lociitioit, Jl.iiiiivcr. Director,!}. H. Wliitchi'r, B. S. 

BULLETIN No. 8, NOVEMBER, IhHO. 

FeEDINO EXPERTMENTS, (5. 11. WUITCHKR, 15. 8. (pp. .‘5-17). 

Pnneipfcii of feeding (i)]). .3-9).—Unde.r this liea<lin}j: tables of feeding 
standards are given and tlieir use explained. 

Analyses of materials vsed In feeding experiments, winter of 18.88-89 
(l)p. 9-11).—Here arc given in tabular form results of anulyseiiof early 
ami late ent timothy hay, eorii meal, middlings, shorts, cotton-seed meal, 
and gink'll. 

Feeding experiments with milch cows (p]>. 11-17).’—A tabular record of 
an experiment with seven cows during four periods of two weeks otMjh, 
from March 11 to May 0, inclusive, in w'liich corn meal, cotton-seed 
meal, and shorts are compared as variable ingredients of rations, winch 
include in each ca.se one of these materials, together with silage, rye 
hay, shorts, and gluten. There are also notes on experiments with 
single eaws in which middlings are compared with shorts, middlings 
with glnteu, and gluten with shorts. 

Among the conclusions are: (1) Harrowing the nutritive ratio from 
the German standard o£ 5.4 to 4.5 diil not materially increase the amonut 
of milk. (2) Under the conditions of the experiment, a pound of di¬ 
gestible matter appeared to he slightly more etheient in the narrow than 
in tiie wide ration. (3) “ We must not lose sight of th® fact that the 
manure from the cotton seed ration must have been more valuable, for 
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tbe reason that corn meal contains only one half as lunch phosphoric 
acid, one third as much potash, and one third as much nitrogen as does 
cotton-secd meal. This becomes an important matter when we consider 
the field work as well as our feeding.” 


NEW JERSEY. 

New Jersey State and Agricultural College Experiment Stationa 
Lmiation, New Kriiimwick. Director, Merrill K. GatcH, LL. 1). 


BULLETINS N<»S. 50 AND 59, JULY 15 AND SEPTEMBEU 23, 1S89. 


Analyses op oommeuoial peetilizebs, B. B, Vogeiiees, M. A. 
(pp. 2-15, 2-21).—^These bnlletins contain the chemical analysis and 
calculated commercial valuation per ton of samples representing 191 
brands of complete fertilizers; Bulletin No. 50, iiiclndiug 73 and Bulle¬ 
tin No. 50,118 brands. 

Fertilizer inspection .—Samples of the brands sold^t each county are 
obtained by an inspector located in tliat county. Five hnudred and 
fifty samples were received in 1889, representing over 60 mannfactnrers, 
and including 191 different brands of complete fertilizers and a large 
number of samples of ground bone, dissolved bone, and miscellaneons 
fertilizing materials. The total nnmber of brands sent in by tbe in¬ 
spectors for 1888,and 1889 is as follows: 


Coiiiiiiuto furlilizor-t... 

(il'oiiiitl boiu». 

DiHHolvod bone and midtudlaiiDoiis Hainples 

Total iiumbor. 



ifm 

Ificreaao. 

170 

191 

21 

1!) 

25 

0 

U 

27 

13 

20J , 

243 

1 40 


The increase of forty samples in total number, and the proportion¬ 
ately larger number in 1889 of ground bone, dissolved bone, superphos¬ 
phates, potash and other “incomplete” fertilizers, indicate tliat for 
these brands in8i>ection lias been innch closer, or that their value is 
recognized and their use becoming more general. 

Vhemieal analysis of fertilizers .—“ Tins includes tests for the three 
forms of nitrogen, viz., as nitrates, as ammonia salts, and as organic 
matter, and a qnaiititativo determination of each when found. In all 
cases the total, solnhle, reverted, and insoluble phosphoric acid are 
iletermined. Potash and clilorine determinations are made in each 
sample, and the potash found in excoss of that needed to form muriate 
of potash with the chlorine prmnt is credited to the manufacturer 
as sulphate of potash. This complete examination of each sample is Of 
valae in furnishing information regarding the kind and quality of the 
materials used in mixeil fertilizers.” 

. FertUim' ffuarantees.—^^ gnaranteod analysis of each brand wto 
in most oases secured from the pamphlets of the matiQfdctnrer. , 
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ever tliese could not bo obtaiuoil, those reported by the iuspectors are 
publislied.^ Oue hundred and twenty-three samples, or 04 per cent of 
the total number, equal or exceed the miuimuin g^uarautee claimed by 
the manufacturer. Only four fail to reach the guarantee in all respects, 
and two were unaccompanied by guarantees. Of the samples falling 
below the guarantees in one or more elements, twenty-three contained 
a large excess of the other elements over guarantee, twenty have an 
excess of one element, and tlie same number only ecpial the claim made 
ill other resjiects. Two brands of fertilizers are mentioned by name as 
indicating that comparatively worthless materials find some buyers 
among New Jersey farmers despite the fact that they have been warned 
in regard to these brands. 

Value of fertilizer rjuiiranteeH .—“(iuarantees are valuable as a guide 
in the jiurchase of fmtili/aus (1) wlieii they slate truly the relative 
proportions of the different ingredients in a mixed fertilizer, and (!f) 
when tliey iiulieati*. that a sufficient amount of actual plant food is pres¬ 
ent to warrant the selling iiriee.’^ The analyses made in 1S89 show 
that tlie t»naranl<‘es in many leases do not indicate truly the i)roportioii 
111 which the nitrog(‘n, phosphoric acid, and potash exist in the brands 
sold; and that Wio avmage selling pri(*.e of the same brands is, in round 
numbers, per ton, thus making an average difference of $10, with 
a range in individual eases of from $1 to $20 per ton. The conditions 
which make guarantees of most value are, therefore, not observed by all 
manufacturers selling in New Jersey. Improvements m the fertilizer 
trade in these parlit*ulars must come largely through the inllueiice of 
the farmers themselves. They must know the analyses of tlie dittermit 
brands and buy only those articles which fiiltill the conditions men¬ 
tioned. 

Prices of feriilizers ,—The Station’s valuation of fertilizers is intended 
to represent the retail cost of the fertilizing elements, as found in the 
raw materials biffore they ari^ mixetl. Retail prices at the consumers’ 
detK)ts are also juiblislied, and attention is called to the fact that the 
differences usually existing between these two prices may be due to ex- 
l>en8es of mixing and bagging, estimated to average $2.85 per ton; 
freight rates, which shouUl not exceed $2 per ton throughout the State, 
commissions, etc. 

To make the trade in fertilizers satisfactory to both buyer and seller, 
the Station advises that, as far as possible, farmers study the wants of 
their own soils, and that they club together and buy early in the sea- 
SOT, in comparatively large lots, for cash, and direct from reliable man- 
"^cturers. It is explained that because a brand reaches its guarantee 
In contained plant food, or coixesponds closely in estimated value to 
lli^titig price, its superiority to some other brands not reaching their 
in this respect is not necessarily established. The guarantlie 
be high enough to warrant the price, and the plant food such as 
by the soil and crop. As a rule, the fertilhsel richest in the 



ueedeil elements is the cheapest, since the cost of manufacture, freight, 
and cotninission is the same f(»r high giywle as for low-grade luaimres, 
and the labor of the farmer is iucreosed us the grtule of the goods de¬ 
creases. 

BULLETIN No. 57, JULY ai, ISS'J. 

EXPEKIMEWTS with IHKli'EUKNT BUEEDS OF PAIBY COWS, O. H. 
tJooK, LL. I), (pp. 2-8).—The board of inuuagers of the Station ap¬ 
pointed a coiniiutU'e September 15,1888, to arrange for a series of trials 
of different breeds of dairy cows to determine the cost and \alueorthe 
products from each breed. Itetpiests were sent to cattle clubs in dif¬ 
ferent parts of the country to co operate with this committee by fur¬ 
nishing rcpresentsitive animals for use in tlii'se experiments. Notiwi 
was given that the breeds to be tested were Ayrshires, Guern-seys, 
IIolstein-Friesians, derseys, and iShurthurus, and that three animals of 
each brood would be stdected. 

“ For animals approved by the several clnb.s, the ^tSti^tion agreed to 
pay $100 per lieml when safely delivered at the Agiienltnral College 
farm; to fnruisb jn-oper shelter, food, and cai^t; to m.ike full and ac¬ 
curate records and reports of ail experiments’imwle* and to give ready 
and free arjcess to the rel>resentatives of the clubs. The e\j>erimeid8 
in feeding, milking, weighing, ine.iauring, etc., will be earned out on the 
farm of the Agricultural College, and the anal,\sesof the food and mtlk 
will be inaile at the laboratory of the Agricultural Exiierimeiit Htation, 
and they will probably extend over a period of fiom two to four years.” 

The clubs co-operating with the Station in tlicsc esiierimcuts are 
Ayrshire breeders’ Association, liraiulou, Vt; American Guernsey Cat¬ 
tle Club, Farmington, Conn.; IIolsteiu-Friesian Association of America, 
Iowa City, Iowa; and American Shoithorn llreedere’ Association, Chi¬ 
cago, 111. Animals assumed to be representative were selected by com¬ 
mittees from each of these clubs and the experiments were begun May 
1,1889. This bulletin contains alistof the cows, with descriptions, and 
their record for May, June, and July, including milk produced and 
weight of tiie cow at four different dates each month, and the weight of 
food consumed. 

BULLETIN No, 58, AUGUST IW. 

Analy.ses of incomplete fektilieeuk, G. II. Cook, LL, J>. (pp. 
5-11).—Analyses are given in tabular form of sixty-seven samples of 
iiieomplute fertilizers, i. e. those containing but one or two of the fer¬ 
tilizing ingredients, nitrogen, phosphoric acid, and potash. The cost 
of nitrogen from nitrate of soda and sulphate of ammonia, and of potash 
from muriate and sulphate of potash, is fuuud to be reasonably auifurin; 
but in the case of phosphoric acid, from both bone-black and South Oartp 
liua rock, a range is noted of nearly 60 per cent in prices at difihrant 
imiuts. Tbecostof potash from kainit also shows a wide yariAti$9< 
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The following statoinoutM boar upon the economy of biij ing “ conipletc” 
or mixed vs, “incomplete” or nuniixed fertilizers: 

“Statistics secured by the Station, and published in the annual report 
for 1888, showed that the average comi»ossitiou of mixed or complete 
fertilizers analyzed during the year was 2.77 i)ei’ cent nitrogen, 8.09 per 
cent available phosphoric acid, 2.82 i)er cent insoluble pJiosphoric acid, 
and 4.2!) per cent potash, and that the average selling price was $34.82 
l)er ton ; in other words, tlie nitrogen cost on an average 21 cents per 
pound, available ])husphoric acid 10.2cenl.s, insolnbie phosphoric acid 
8.8 cents, and pota.sh 5.4 cents. Tiie same amount and kind of jdaut 
food could have been bought that year at (he fiM'tory, unmixed and for 
ciish, at an average price of $27.42 p«ir ton. The average ehai ge for 
mixing, freighting, and selling was, therefore, $7.11 ]»er ton.” 

“Statistics in regard to the composition and cost of comj>let<> manures 
in 1888 showed tliat the average cost <»f the nitrogen ctmtaiued in them 
was jnst one third of their total co.st. In the use of fertilizing materials, 
and especially of this most expensive element, nitrogen, great care 
should bo exercised ; and the use of uninixed matcniiils, for stud;ying 
the various soils and crops, is particularly atlvised.” 

lUJLLKTlN No. 00, OC'TOllKli lio, IS-O. 

Analyses ov okoi’ni) hones vnd miscellaneui s SAiunj.Es ok 
EEUTiLtZEKS, K. J>. VooRiiEKS, M, A. (pp. 2-11).—.Viialvses and calcu¬ 
lated valuations are given in tabular form of seventy-liv(! .samples of 
ground bone, and seventeen other samples of “ incomplete” fertilizing 
materials. The samples rece.ived at the Station in 1889 were all of 
good chai’actcr, and showed a de<*ided improvement in mechanical con¬ 
dition over those examined in previous yc'ars. (1 round bone is shown 
to be a cheai) and valuable source of nitrogen and ]>hosphoric Jicid. 
The demand for fertilizers quick in action tends to decrease the use of 
bones, and their special value in adding to soil fertility, while gi\ing at 
the same time a pmfltable increase in yield, is often overlooked. Market 
garden produce and (|uick growing tield crops, as a rule, resimiid more 
profitably to ipiick acting manures, and require the continued addition 
of smaller (juantities of the more soluble and available eleiiumts of plant 
food. Fruit trees, permanent pastures, and meadows, on the other 
hand, while also resjiouding to these, are further benetited by the addi¬ 
tion of considerable ipiantities of materials which have a more hvsling 
eileet, aud furnish a gradual and continued snjqily of plant food. Well 
ground bone, though insoluble in water, is reiulily deconqiosed by the 
action of the soil, and furnishes nitrogen and phosiihoric aci<l to the 
crop In amounts proportionate to the fineness to which it is ground. To 
determine the value of bones, the amount of nitrogen and ]>ho.st>honc 
acid, and the degree of fineness are taken into consideration. In the 
avoj(age per cent of fineness of the samples examined ifl the Station in 
an iuorease of 20 per cent is shown in the finest grade aud a de* 
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creaao of 30 pev cent in tbo coarsest grade, as compared with the bones 
analyzed ill the four preceding years. The average Belling price of 
twenty-lbar brands representeil, is $34.40 per ton; the average Station 
valuation is $35.55. The nitrogen uf the complete lertilizers analyzed 
at the Station is derived chieOy from organic matter. Considering it 
to have come from materials as good as the tinest form of bone, it is 
found to have cost 50 jier cent more th.ui tlie average cost of nitrogen 
in the finest bone. The averagi' cost, for tlie year, of available phos¬ 
phoric acid in comideto fertilizers, which ineluiles both the soluble and 
the reverted, is given as 0.9 cents per pound. The phosphoric acid in 
the finest bones—over 45 per cent of the samples analyzed—cost only 
6.8 cents iier pound. 

The analyses of mi.scellanoous samples,consisting of dissolved bones, 
dried fi.sh, superpliosphates with potasli, and jilain superphosphates, 
showed that those lirands in the hands of dealeis are fine and dry and 
furnish nitrogen, phosi»horic acid, and potash mueh cheaper than the 
average mixed or complete feitilizer. ^ 

Fish guanos show a high commercial valnalion, and their guaran¬ 
tees, as a rule, were found to be kept. A sample of ‘•phosphate meal,” 
or “ JVine-Thomas Seoiia,” sold at $115 per ton,' conttiined 5.45 per cent 
available and 14.80 per cent imsoluble phosphorie acid. In (iermnny, 
tills material has been found to be a v.duable suuiea) of phosphorie acid, 
and b*‘cause of its low eost is widely used. The use of that jiroduced 
hero must dejiend largely upon its cost and the value of the ])hosphoric 
arid it eontains. 

mTLLKTIN N<*. 01 , OCTdUliU :u, mi. 

liXPKBIMKNT.S Wl'l’ll DIKKKKKNT BBKEDS OF DAIIiV COWS, M. E. 
Gates, l*u. I), (pp. ti-ll).—This is a report foi August, Sojiteinber, and 
Octobei, 1880, ot the eviieriineiits evpiained in liulletin No. 67 of this 
Station. In addition to the deseiiptions of the animals and records of 
food and product, tables are given “ showing percentages of total solids 
contained in the milk of individual imws and in the mixed milk of herds 
for the mouths of August and Bepteinber. The chief object in the lim¬ 
ited oheinical exauiinatiuim was to secure data relative to the variations 
in quality of the milk from individual cows of the same breed.” These 
variations were not marked, but seemed to have been intiucueed by 
ebanges in atmospheric conditiuiis and the quality of the green food 
supplied as attecled by the extreme moisture of the season. 

BULLETIN No. Ca, NOVEMBEK C, 18 Sa, 

Tub hoen fly (IIasmatoota sbkkata), J. B. Smith (pp. 3-40).~ 
Ttiis contains an account of the author's observations on this insect, 
first noticed in this country in 1887, and a review of an extensive eor- 
respondeuce on the same subject. The life history and anatomy of ibe 
insect and its difterent stages are desoribed. Iq deti|U^ and Ylftssw 
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remudiea »ro snggeatod for its repression or destrnctiun. The obser¬ 
vations aud oonclnsioiis in this biillctiu should bo eouipared with those 
from iudepeiideiit sources, recorded in insect Life, Vol. 11, No. 4 (jn). 
93-103), aud No. 6 (p. 165). The following is a popular descrii)tiou of 
tho fly as given by Professor Smith. 

JJamatohia SiTratUf K. Desv.—Th^ fly is about 4’“'*, or rathor inoro tluin ono sixtli 
of ail inch in longtli, of a dark, ash-gray color, with a faint yollowisli tingo. To tho 
ordinary observer they appear in^arly black, and arc generally so dosttribod in the 
letters received. Tho head is almost entirely taken up by the eyes, which are dark- 
red brown, deeper in color than that of the comition house fly. The eyes are mar¬ 
gined in the front by a narrow line of silvery white pile; the front is darker, and 
along each of the white liorders is a row of long bristles curving over tho front. Tln^ 
autenine are small, two jointed, with a long pectinated or feathered bristle, to the 
second joint. Below the antcniue can bti seen the proboscis, usually carrieil ‘straight 
forward aud jirojeeting a little in fitniL of the head; accompanying this are the unusu¬ 
ally long palpi, which are rather densely set with short, stitf hair. On tlu^ top of the 
head are three little ocelli, surrounded by stitf hair, and thon^ is a fring<^ of stitf hair 
along the hind margin of the head. Tho thorax is {srossed in front of the middle by 
a transverse impressed lino, and at tho jiostcrior margin the triangular scutplluin 
18 separated off by auotluir impressed line or suture. On each side of the middle is a 
concave, smooth, longitudinal impressed line or channel extending the full length of 
Ihe thorax, and a little darker in color; nearer to each side is another siirh impivsstHl 
line, also a little darker in color, giving the impression of four longitudinal darker 
lines on a deeji gray ground. Thero is also on each side of the middle a black, cres¬ 
cent shaped 8]*ot; the impress(Hl linos are not set with Jiair, hut there is a row of 
stitf hair at eiwdi side of the lines, and the surface is elsewhere rather dtmsely clothed 
with stitf hall. The abdomen is smaU in proportion to the thorax, ami i.s almost as 
broml as it is long, and flattened above. It is somewliat paler in color, and has a 
dusky median shade without distinct boundaries. The whole upper side is «|(iite 
densely set with long, black, spinous hair. 

The legs are moderately long, blackish, tho knee joints marked with reddisli, the 
whole quite densely set with stiff blackish hair. 

There is very little difference in appearance between tho sexes, save that the abdo¬ 
men of tbe female is riiorp obese than in tho male. 

BULLKTIN Ku. <>3, DECEMBKK 30, 18d0. 

Tomatoes—EFFECTS of diffebent methods of manuuhsg, and 
CHEMICAL COMPOSITION, E. B. VOOKIIEES, M. A, (pp. 3-117). 

1. Consideration of yields and maturity ,—The value of the iiiinual 
tomato crop in New Jersey is computed to be over $1,000,000. At leiu^t 
16,000 acres are cultivated to supply the 76 canneries in the IState, and 
2,000 for the general market. In view of tho magnitude of tlte industry 
and the importance of understanding the effect of fertilizers upon the 
yield and time of ripening, a field experiment was ma<le to study the 
effect of nitrate of soda upon early maturity and yield. It included 
tests of tho effects of the nitrate when used in diffterent quantities, in 
one application and in two applications, alone and with liberal amounts 
4>f phosphoric acid. Twelve plats were used, each one twentieth of "an 
ocre in size. Nitrate was applied, first^ alone (1) at tho rate of 80 
pounds per acre, on May 7; (2) at the same rate, half May 7 and half 
26484—No. 5-2 



262 


June (3) at the rate of 160 ponnUa per acre^ on May 7; (4) at Ute 
same rate, one lialf ou eauh the two datee named; second, in the 
eame quantities and at the same times but with the addition of muriate 
of potash and bone-black siqiorphospliato, at the rate of 160 and 320 
pounds per aere, respectively. Tiie remaining four plats included one 
with superphosphate and potash salt, one with barn-yard manure, one 
with ham-yard manure and a “complete fertilizer’’ mixed, and one 
without manure, Tlie ex])eriment was conducted ou the fana of 0. M. 
ITottsell, an experiencwl and successful market gardener at Dunham’s 
Corners, Middlesex County. The land was considereil to be well 
adapted for experimental ])urposes. It consists of a sandy loam, is 
level, well drained, of uniform quality, and in a good stale of cultiva¬ 
tion. The plats were laid out and fertilizers applied by the chemist of 
the Station. The remainder of the work connected with the ex]>erimeut 
was cai’efully done by Mr. Ilousell. Full notes were kei)t by him dur¬ 
ing the euti«* season, the Station njceiving fn.Hjuent/’eports, and the 
chemist visiting the expeninental plats at least twice eaclr month. An 
early variety of tomato was used, which had been develoi>ed by cross¬ 
ing leading varieties. 

Ooneheions .—^Thc use of a small qiuuitity of nitrate of soda in one 
application and of a large quantity in two api>licati(>ns increased the 
yield without delaying maturity. Large quantities in one application 
also increased the yield, but at theexirense of maturity. Nitrate nitro¬ 
gen is the ruling ehmient in the growth of tomatoes, but its best effect 
is dependent on tlie method of apjdication, and requires the presence 
in the soil of a full supply of the mineral elements, phosphoric acid and 
potash. The yield was increased from 35 to 60 per cent on the differ¬ 
ent plats by the use of nitrate of soda. There was a large profit in its 
use in every case, ranging Irom $17 per acre when it w’as used alone in 
the large quantity with one ap]>lication, to $39 when it was used in the 
small quantity, in two applications in connection with phosphoric acid 
and potash. 

2. Cownderation of chemical compomtion.—The marked improvement 
in the edible and commercial qualities of the tomato since its introduc¬ 
tion as a table food is believed to be due to changes in its chemical com¬ 
position. Analyses were made of the tomatoes produced by the diffe^ 
eut methods of tieatment, to obtain information regarding the effect of 
nitrate of soda applied under different conditions uimu the general 
classes of nutritive ingredients, fat, liber, protein, and carbohydrates; 
the place of the tomato among edible products of similar character; 
iand amounts of plant food removed by the tomato as compared with 
other crops. 

The variations in composition of samples from the different plats aie 
noticeable, but indicate the effect of nitrate of soda when used with or 
without the mineral elements, phosphoric acid and jmtaeh, rather than 
when applied at different times and in diffhrmit quantities. It was ob- 
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served that samples from the plats with nitrate and with farm manure 
were much more solid and had loss seeds than tliose from the nnma- 
nured plat, or from that treated with potash and phosphoric acid with¬ 
out nitrate. Tlie percentage of asli seems to have been consid^ably 
influenced by the use of nitrate, varying with the method of a|)plica- 
tion. Tables are given of analyses of samples from each plat, of calcu¬ 
lated amounts j»er acre of ash, nitrogen, phosi)lioric acid, and potash re¬ 
moved by the crop, as compared with other staple croiis. 

BULLETIN No. 01, DECEMBEIi 31, 1*!'. 

Some punoous disea.ses op the ouANUEiiiiv, I>, I). IIalsteo, D. 
So. (pp. 3-10), (illustrated). 

Cranberry gall fungus (i>p. 4-10).—An account of observations on a 
gall fungus found on cranberry and other plants in the Marian Bog 
near Brown’s Mill, Burlington County, N. J. The structure of the gall 
is described and illustrated, but the life history of the fungus has not 
yet been worked out. The coiudusions are in substance as follows: 

The fungus (8ynehytriuni vitcvinii, Thomas), sometimes called “red 
rust,” infests certain cells iu the leaf, stem, flower, or fruit, and causes 
abnormal outgrowths from the surfiice and flnally rums the crop. It 
is probably at present coiitiued to a single cranberry bog, but may 
easily spread elsewhere. Several other shore iilants belonging to the 
same family with the cranberry are also attiicked, but only such of 
these as are bathed by water from the bog become infested. The 
disease is carried in the water by the floods of spring and is not read¬ 
ily transmitted through the air, but may be siiread by birds and other 
animals, and by winds drilting the deail leaves of infested plants, like 
those of the huckleberry and azalea, over the snow crust in winter. 
Withholding the water from the bog during the winter and spring may 
subdue the fungus, but it would probably bo a quicker ami even cheaper 
way to burn the infested xdants,including the inlcsted shrubs along the 
borders and elsewhere. 

Cranberry scald (pp. lC-40).—This includes a condensation of the re¬ 
ported oxiierieuces of some seventy leadingcranberry growers in different 
States, together with the results of a microscoxiic examinatiou of this dis¬ 
ease. From the answers to a special bulletin of inquiry, Avhich are tabu¬ 
lated and commented on, it appears that “ the cranberry scald is couflned 
for the most part toNcw Jersey, whore it causes thelossof about one third 
of the crop; it has been known for many years, and is much worse upon 
'stHoe bogs than others; the amount uxkiu the same bog varies with the 
season, and is greater when moist, warm weather prevails. No a[ipli- 
eatiou of lime, copperas, or other like snbstauco has proved an effective 
remedy, bat in several oases sanding the bog or lowering the water has 
leiiMtted the scald.” The microscopical examinations, .which are de- 
seii^bed witih illnsfrrations, showed that “the trouble is primarily doe 
to a ihiiuate frxagais, fband in all parts of the infested plant and also iu 
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the surrounding soil.” This fungus seems to be closely related to the 
one which causes the bltxck rot of the grape. Further investigations 
are needed, particularly iii regard to the soil conditions favoring the 
growth of this disease, and the means of destrojingthe fungus without 
injuring the cranberry plants. For this work, which must largely be 
done on the bog, the Station ileaires the co operation of those cranberry 
growers “ who are willing to share in the labor and expense of a sys¬ 
tematic search for a remedy.” 

SfKClAL liULT.KTIN P, JULY 2(5, 1889. 

The Horn fi.i, J. It. Smith (pp, 2,3).—This contains brief prelim¬ 
inary notes on the horn ily, and a re(]ue8t to farmers to send informa¬ 
tion about this insect to tlie Station entomologist. 

SPi;C]AL BULLETIN G, AUGUST 7, 1889. 

The 1 ‘o iATo rot, B. 1 ). IIalsted, 1). So. (pi>. 2-4).—A brief, pop¬ 
ular account of the fungus (Pliiftophtkora iH/estam)^ the eonditioiis fa¬ 
voring the rot, the treatment of infested Helds, and preventive measures. 
Among the jiractical suggestions made are the following: 

The rot is favored by moist and hot w'eathei* and will aftbet potatoes 
stored in damp, warm, and close cellars, as well as before digging. A 
loose, light soil does not promote the decay like a clayey one. The 
disease is undoubtedly ottmi spread by the seed potatoes used. “ If 
possible (he potatoes for planting should be obtained from a locality 
where the rot has not prevailed.” As a rule, the i>otatoes should be 
dug as soon as iiossible after the vines have been attacked by tbe rot. 
The diseased vines should be raked into heaps and burned to destroy 
the germs before the tubers are dug. Air-slaked lime, a baudful or so 
per bushel, may bo dusted over the freshly harvested imtatoes to destroy 
any udhoring germs. 

HPPJ'JAL BULLETIN H, AUGUST 28, 1889. 

The oRANBEUuy scald, B. D. IIalsted, I). Sc. (pp. 2,3).—A list 
of (luostions “ addressed to leading cranberry growers in various parts 
of the country.” 

SPECIAL BULLETIN I. OCTOBER 88,1889. 

QUESTIONS RELATING TO GENERAL FARM PRACTICE, E. B. VOOE- 
HEES, M. A. (pp. 2-3).—In view of the fact that farmers in New Jersey 
do not consider their business prohtabic under present conditions, the 
Station has prepared and sent out a list of questions to special and 
general farmers througliout the State to find out— (1) Methods of 
rotation. (2) The jiroportiou of stock kept to acreage^ (3) Tbe kind and 
quantity of food used per day. (4) The method of ibeding and practice as 
to shelter. Definite information of this character will bo of great impor¬ 
tance,and will have an infiucuce in determining and directing the lines of 
future experiments.” The intention is to use data thas collected in 
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ooQQection with investigations by the stations, “ with a view to aiding 
the farmers in the gradaal a(lo]>tiuii of a rational system of feeding, 
and to point out economic methods in the care and application of farm 
manures and the profitable utilization of waste farm products.” 

SPKCIAI. UULLETIN J, NOVKMPKR :i0, issy. 

The sweet-potato eot, B. J>. Hai.sted, I). Sc. (|>p. 2, 3) _ A 

list of questions “addressed i,o the leading sweet-iM)tato growers of 
Kew Jersey” to obtain information on this subject. 

NEW YOliK. 

N«w York Agricultural Experiment Station. 

Ijocalion, (loneva. Director, Petor Collier, Ph. D. 

miLLETIN No. l(i (NEW SERIES), .lULY, 1H81). 

A STUDY OF THE CORN PLANT (pp. 117-121).—Tlio rajiidly grow¬ 
ing use of corn silage is given as a reason for this ]ireliminary report 
on the investigations of tlie corn plant in progress at the Station. Tlie 
important problems with reference to corn for silage are stated to 
relate to the varieties to bo grown, the methods of planting, and the 
proper maturity for harvesting. The experiment reported in this bnl- 
letiii was to answer the question, “ How inncli increase is there in a crop 
of corn intended for the silo during the later period of its growth !” 
For this purpose the crop on a field of about 2 acres, ]>lanted with 
Burrill and Whitman corn, was cut in two parts, as Ibllows: Bach al¬ 
ternate set of four rows was cut September 11 and the rest September 
29. As fast as cut, the corn was drawn to the barn, weighed, and jiut 
into the silo. Samples from diflerent parts of the field were taken at 
each cutting and analyzed. The results, as stated in yields per acre 
for the different ingredients, may be summarized as follows: 

Estimated yieldper acre of total produce aud of ingrediente at different timee ofeutliug. 
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TIh 5 diffopetjces in tho total yield, protein, asb, and fat, fw the two 
dates, are doubtless within the limits of error in determinations, so that 
tho real difference in the crop at the two cuttings is in the crude fiber 
and the constituents of the nitrogen-free extract, sugars, starch, etc. 
Among the other infercn<je8 are that, for the greatest amount of nutri¬ 
ment, corn should not be ent before tho grain has reached tho milk stage 
of the kernel. Whether this stage or a later one is best to secure the 
maximum of digestible inafter nmsi be found by fnriherexiKjrimenting. 

Lttoekn, on Ai.KAi.A (pp. 121-12!)).—-Hen* are given abrief history of 
this plant, stalenienls of several exjMwiinenlers regarding its value, 
analyses of aif.ilfans (‘oinpareil with wlieat bran and red clover hay, an 
account of a feeding exiieriinent to tt*st the digestibility of alfalfa, and 
■ notes on the preparation of tlie soil and methods of planting and caring 
with reference to this crop. Tho result of the Station’s experience with 
alfalfii for seven years is thus summarized: 

1. Luc(T!i, or alfalfa, may bo HnocoHafully gro\Mi m Now Ytirlc f>(alo. 

2 . VVhon oiiro oslabltHliod it tluivos woll upon clay land, but will probably do 
boilor 111)011 good light loam, 

Ih Soetl two >oaiH old 1 oh<‘m its vitalitv and fails 1o gorminato. ITiidofibtedly many 
of (ho failuH'H to socuio a st iiul of plants maj 1)0 tiiu'od to poor ftood. 

4. 1 he H<‘cd bod ninst bo w<‘ll iiiopaivd, and, in this l.ititndo, it set nm best to plant 
out the Hcetl in the spi lug, and with no othei crop. 1 ho si'ed shotrld bo but lightly 
covered by rolling (he ground. 

5. For seven Hiu’cohsive ^eais at the Station three and four cuttings per year have 
been taken from tho plats. 

6 . Last yoai, tho sixlli in miccesBion, the plats yielded more than 15 tons per acre 
of green forage, equal to 5.0 tons of alfalfa haj. 

7. Alialfa should be ent in eaily bloom, before the iilants become woody. 

8 . It should be (Uied ]arp;ely lu the cock to produce the best quality of bay. 

9. Hy clieiuieal analysis tho hay was found to bo more nitrogonons than good red 
clover. 

10. Cattle, sheep and horses all relished tho lia^ and seeinod to do well. < 

11. It was found to bo moio digestiblo than led clovor hay. 

12. If fanners would try this crop, we advise them to begin with a small piece of 
welhpropaied land, in order to see whotlior alfalfa does as well with them as it has 

** at the Htatiou. 

13. Probably, sucooss with alfalfa will depend largely upon having fresh seed, a 
good, carefully i)reparo(l seed bed, and in covoripg (he seed lightly with soil. 

liULLKTIN No. 17 (NKW 8EKIER), OCTOnER, 1889. 

Cattle foods and feeding) battons, r. Oolliek, Ph. D. (pp. 

131-150).—-In the introiluetion it is stated that— 

New York fttate has one and a half million milch cows, probably producing on an av* 
erage less than 3,090 pounds of milk per year j and the average annual butter product 
per cow for the State is undoubtedly less than 130 pounds. This should not he, when 
there are whole lierds averaging 300 aud some 400 pounds of butter per year for eaeh 
(>OW. Animals producing tliest^ by no jneans phenomenal yields are not condued to 
any particular breed, and ate often grades of our so-called native or no^breedauimals. 
Proper selection, systematic breeding, aud judicious feeding have produood those 
profit4iiblo animals aud herds. What has Wen accomplished by tbe few should be 
striven for by tho many, aud feed must bo a prime factor iu developing the ideal dairy 
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flofmal«» htird. Caroftil bi*eediog and aelection moat hold tho most prominent plae^ 
but breeding and Bolectfon) unleae aooompaniod by good care and jiidiciouH feeding, 
will oltimately reanlt in failure. 

Tables and explanations show the chemical composition of feeding 
staffs common in New York; the digestibility (by co-efflcients of diges¬ 
tibility of untrients) as shown by American digestion experiments with 
domestic animals; and the proportions of digestible nutritive ingredi¬ 
ents in cattle foods as calculated from tlie composition and digestibility. 
A conveniently arrangwl table showstlie amonntsof digestible materials 
in different quantities (1, 5,10,15, 20, 25, and 2,000 iwunds) of a num¬ 
ber of common feeding stuffs, thus furnishing the means for easily cal- 
oalating daily rations. Oennan feeding standards (Wolff’s) are quoted, 
and the ways of calculating rations exjdained. Some ninetoon daily 
rations for milch cows, “ such as may be fed and often are fed by farm¬ 
ers,” are given; the details showing the number of pounds of hay, 
straw, corn meal, wheat bran, cotton-seed meal and other materials, in 
each, and the calcnlated amounts of digestible protein, fats and carbo¬ 
hydrates ; the nutritive ratioj the cost and the estimated money value 
of fertilizing materials, nitrogen, phosphoric acid, and potasli. Some 
are well-balanccd, “according to the (xerman standard or guides, 
while others are far from being well-proportioned nnxtnres for milch 
cows.” 

An interesting feature of the bulletin is found in tho descriptions of 
rations for milch cows actually fed by Now York farmers. In Decem¬ 
ber, 1888, a circular was sent to some fifty leading farmers of New York 
State, asking for information regarding rations fed by them. Only a 
few replied, and in some of tlie replies the data were not sufficiently 
complete to allow accurate calculations; but, from the reports, the 
quantities of food and of nutritive ingredients per day of ten of those 
rations are calculated, and statwl in tho bulletin. Several of tbe.se are 
recapitulated berowitli. 

Kiitdn and amomin of feeding stuffs in daily rations. 
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3 




.. .. 



3 









.. 8 


... 
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8tatkHm it^gredUnU offooi giet^B Hff milk or huiier» 


No. 


r^orality 
<iu New York), 


1 * UachoAlor. 

2 Ithaca . 

7 Hruok)>ort. 

H LeoiiArtlHrllle.... 

10 Oambrhlcco. 

H HoUiuidratent.. 


>1 


of cowfl. 

(Jews ill 
herd. 

1 

Arorage 

of OOWft. 

Yield at milk per ' 
toy. 

Yield of 
butter 
peryoar. 

Suointer. 

Pownds. 

20 

I Wloter. 

Mostly Oupriifloy . 

40 

12 

12 

Pounds. 

Pound$. 

20 

1 30 

Pounds. 

(irotlo Uoliitciiii.. 


*fiM*80V .. 


iio 

ilolMtein-Ftiosiaii ttiitl 

ao 

i.ooo 



470 

GuoriiHoy. 

Tiro wii Swigs. ... 

a 

1,150 



156 

. j ('i-Hoy, t horoun^librod 

11 


(*) 

300 

aufl gr*(lo. 









1 

Nutrients in daily ration. 

Potential energy 

No. 

Locnlify 
(in New York). 

1 

1 llreed of cows. 


- - 


-- 

I (fuel value of 
nntrieiite of dafl^ 




Fixibdn. 

Fats. 

. 

(^arlm- 

hydrates. 

Total. 

1 ration), Calories. 




Pounds. 

Pof/ndd 

Pounds 

Pounds. 


1 

Uorbosicr ... 

Mostly fiuornscv 

1.H8 

0.68 

14.32 

16.88 

# 33.000 

2 

Ithaca. 

Grade HuUtoiir 

2.57 

1.12 

10.21 

13.00 

1 * 28.490 

7 

Jim:kport.... 

Jorsoy. 

2.03 

0,(KI 

10.03 

12 69 
21.49 

1 2.5, (190 

H 

Tduouardavillc. 

Holstein-Friesian 
and Ouerijsey ’ 

3.01 

1.27 

1 

17.21 

1 42,970 

10 

(5iimbridc;o ... 

Brown Swiss 

i 0.85 

0.28 

12.61 

3».74 

[ 20,2:»0 

11 

Uullaiul Pal/ent 

Jersey, thorough-! 
bred luid crade.' 

1.52 

0.71 

6.59 

" a82 

1 • 18,080 

1 

Gorma-ii standard for milch cows per 
day for 1,000 pounds live weijijbt. 

1 2.50 

! 

0.40 

12.50 

15.40 

1 20,590 

1 


NotH. 

live 

ratio. 


1: 8.4 
I: .5.0 
I: fi.O 
1: 0.7 

1:1.5,6 
3- 5,4 

1: 5 4 


* 5,000 pounds per year. 


(As tbe flgHres for potential energy were not given in the bulletin, but 
were added in the abstracting in this Office, a word of explanation 
seems called for. In being consumed in the body as fnel to fnrnish heat 
and mascalar energy, the natrients appear to replace one another in 
proportion to their potential energy, which is accordingly taken 'as a 
roeasnre of their fuel value. The energy may be estimate in units 
either heat or mechanical power. For heat unit the Calorie, and for 
amoant .of mechanical energy the foot-pound or foot-ton, is commonly 
used. The Calorie is the heat which would raise a kilogram of water 
1 degree Centigrade (or 1 pound of water about 4 degrees Fahrenheit). 
A foot-ton is the energy (power) which would lift 1 ton 1 foot One 
Calorie corresponds to 1.53 foot-tons. A gram of digestible protein 
a gi'am of digestible carbohydrates is assumed to yield 4.1, and a gram 
of fats 9.3 Calories. A given weight of ffits is thus taken to be equiv¬ 
alent in fuel value to 2.27 pounds of protein or carbohydrates. Tbe 
figures for {mtential energy in the table are calculated for each food 
material by. multiplying tbe number of grams of protein and of carbo* 
hydrates in 1 pound by 4.1, and the number of grams of fet by 9.3, 
taking the sum of these three products as the number of OalorietiC^. 
potential energy in a pound of the materiaL The cotuputation is made ^ 
more convenient by taking each per emit of each iitgredient as equiv' 
alent to one hundredth of a pound of that ingredient in a poonditf i||e ; 
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feeding staff and multiplying by tlie nnmlmr of Oaloriei in .01 pound. 
As .01 pound etiuals 4.536 grains, .01 of a pound of protein or carboby- 
drates would thus be assumed to yield (4.536 x 4.1=) 18.6, and each .01 
pound of fats 42.2 calories. 

The quantities of digestible protein in the daily food per cow vary 
from nine tenths of a pound to 3 pounds, the total digestible nutrients 
from 8| to 21^)>onnds, the fuel value from 18,000 to 4.3,(HK) calories, and 
the nutritive ratio from 1:5.4 to 1:15.6. Such a wide range in the feed¬ 
ing practice of New York dairymen certainly shows the need of thor¬ 
ough study of this subject. 

This method of estimating the fuel value of feeding stuffs has been 
adopted tentatively for some of the publications of this Office. The 
subject will be referred to briefly in a monograph on the feeding of 
swine, and in a bulletin on the comjiosition and nutritive values of 
American feeding stuffs, now being prepared for publication by this 
Oflice. It will snflicc to say here tliat the calculations are based upon 
late German ex)>erimonts with the respiration apparatus and the calori¬ 
meter. The more important experimental data may bo found in articles 
by Stohmann, LanAw. Jahrhiicher, 13.513, and Jour./. Prac. Chem. N. F. 
Bile., 19-40 and by Rubner, Zeitsch.f. Jiologie, Bde., 21-25passim. 

The principal points are explained in an article by the undersigned in 
the Oeutury Magazine for July, 1887. Investigations with tlie calo¬ 
rimeter on the iiotential energy (heats of combustion) of organic com- 
]>ound8, vegetable and animal, are being coikIucUhI in connection with 
the Stores Experiment Station.—W. O. Atwater.] 

BULLETIN No. 18 (NEW SERIES), NOVEMBER, 188U. 

Testino of dairy breeds, P. Collier, Pn. D. (pp. 157-198).— 
“New York is the leading dairy State of the Union. The annual re- 
imrt of the Department of Agriculture for 1888 gives the number of 
milch cows in New York, January 1, 1889, as 1,552,373. valued at 
$45,950,241. Iowa stands next in the list, with 1,293,095, valued at 
$28,861,880. The dairy products of the State are estimated at $44,000,- 
000, and the aggregate capital invested in dairying in this State, in¬ 
cluding value of animals, land, dairy buildings, and implements, has 
been estimated as high as $400,000,000.” In view of the groat impor¬ 
tance of the daily interest, this Station has undertaken a series of feed¬ 
ing experiments in accordance with a plan outlined in a circular scut 
to leading breeders of cattle throughout the country, who were asked 
to aid the Station in securing most economically the animals used for 
'the exiierimeiits. The main features of the plan referred to are as fol¬ 
lows: At least four representative animals, two heifers and two sti'ers, 
of the Jersey, Holstein, Gnenisey, Ayrshire, Shorthorn, Devon, ai)d 
one or two of the polled breeds under bne year old,, should bo selected. 
The two heif(^ of each breed wmild be the beginningwf a herd for the 
Study of “ the breed oharaoteristios in prodactioo of milk and butter. 
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Two stoers from each breed, fed and grown to maturity and f»tten«d, 
wonld show mnek as to the relative values of tbe dairy breeds for beef.** 
The questions to be studied should include: the yearly growth of the 
animals under like conditions and feeding, and the amonnt of food eott> 
Burned in i)roportion to live weight for the several breeds; breed ehar- 
aoterisrics for produetioti of milk and butter and for beef; the relative 
profitableness of small and large cows; “ whether two foods of similar 
comimsition will affeet equally the milk and bntter yield, or whether 
one will leml more to the pnaluetioii of liody fat and less to an increase 
of milk;” and “the inllnence of tlie various grains fe<l separately and 
combined in nitions, and to what extent the chemicid and physical 
properties of butter are inflnoncex^l by dili'erent fooils.” 

Tins plan met with cordial approval from individual and associated 
breeders. “The legislature also, recognizing the i>ractical value of tlio 
protiosed investigation, made liberal appropriation for a bam suitable 
for the xmrpose of the experiment, and ample and convenient arrange- 
inents have been made for twenty-four animals, besides fonr box stalls, 
and five stalls for bulls.” A list of the animals already obtained by the 
Station includes six Uolsteiu-Friesians, five Ayrshires, four American 
Holderncsses, four Guernseys, and four Jerseys. “ It is proposed to 
increase the herd gradually and broaden tbe work, until the accnmu- 
lateil data shall be snch as to carry conviction to every one who shall 
carefully consider the results obtained.” 

This bulletin contains the six months’ record of a feeding experiment 
begun April 1, 1885), with thirteen heifers, including four Ilolstein- 
Friesians, four Ayrshires, two American llolderiiesses, two Gnernseys, 
and one Jersey. The feeding stuffs used wore hay of mixed grasses and 
clover; sugar-beets; green forage, including alfalfa (much relished), 
rye (nut relished), inaizi^, oats, peas, and Hungarian grass (on which 
the animals did not seem to do well); wheat bran; linseed meal (old 
process); cmslied oats; wheat middlings; corn meal. Tables filling 
about thirty pages give for each auiiiial the age in days Ajiril 1,1889; 
date of rec.eipt of animal at Station; the average weight for the last 
five mornings of each month; the total amonnt of water and of each 
kind of feed oousnmed piw month, and the daily average during each 
month, together with the corresi>onding amounts of the chemical con- 
stitiicuts of the food; and for each breed for each month the amount 
of water drunk, tue amonnt of each chemic.al constituent in the feed 
consnmed, the live weight, average monthly gain, dry matter consnmed 
for each pound of increase, and the dry matter eaten per 1,000 pounds 
of live weight. An interesting observation regarding the pounds of 
dry matter required for one pound of gain is brought out in one of the 
tables and stated as follows: “In June more dry matter was required 
than in May, and the largest amount in July, averaging more than 
three times as much for the month of July as for May; or as Al to U.1. 
la August less dry matter was required for one pound of gain t^an fa 
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July, 'Wbile the wontb of Septombet’ approximated the month of Jane. 
While feeders have recognised this fact, I believe these are the first 
trials to determine the real ditterence in favor of so arranging onr sys¬ 
tem of feeding as to take advantage of the spring and autumn months 
for fattening animals.” It is intendctl to (iontinue the experiment and 
report results every six months. The results of the fee<ling trials with 
growing and fattening animals will also bo reported. More (wunpleto 
details will be given in tin* annu.'il leports of the Station. 

Cornell Unlveislty Agricultural Expeiiment .Station. 

Difmrlmfiit iif Cutmll Ihnrn'niii/. 

liCraiioii, lUuM-tor, jHuitc 1’. Ilolxirts, M. Agr. 

liULLETlN No. 7, .IITLY, 

On the INFIiTJENORH op OEUTAIN OONIHTIONS TTPON tub SPBOtlT- 
INO OP HEEDS, L. II. liAiLEV, M. H. (pp. 31-71), (illustrated).—In the 
investigations reported in tliis bulletin, “ witli tlic exception of 8(,udieR 
of the relation of weiglit and color to sprouting, only the conditions of 
germination have rocoivo<l attention.” The fact that these conditions 
have been too lit tie regarded in the testing of seeilsis emphasized, and the 
need of mon^ tliorongli researcites to determine the best methods of seed 
testing is urged. ‘‘The importance of seed testing is obvious, yet its 
value is commonly misapprehended. Its primary value is the determi¬ 
nation of the vitality of a given sample. This testing, except in rare 
instances, slionld bo comluctod by tlie grower iiimself. The projMjr 
work for the experiment station is tliat of determining the best methods 
and conditions of testing each species and variety; in other words, it 
seems that tlic sphere of the stations is to discover and announce laws 
and rules, rather than to perform tlio ])etty tests for the multitude.” 

The general eonelusion is tliat tl!«*,re is no need for seed control stations 
in this country, at least for garden seeds, to which, it should bo nnticed, 
the investigations here rej»orted were confined. The apparatus used in 
making the tests is described and illustrated. The investigations cov- 
ered the following points: 

(1) lufluonces ot constant and variable temperatures upon sprouting. 
Tests mode in an incubator at temperatures ranging only 3 degrees 
were compared with those in a forcing-house at widely ranging tem¬ 
peratures. 

(2) Influences of difforout quantities of water upon sprouting. 

(3) Influences of the soaking of seeds before sowing. 

(4) Inflnences of character of soil upon sprouting. Potting soil was 
compared with sand for beans. 

' (3) Influences of light upon the sprouting of seed^^eeds were sown 
on Burfiaee of soil in pots or pans, wlii|||^|^Hi covered with a 
pace of glass or an iron sanoer or a board^^^lHS 

(fl) Weight of seeds in relation to 8prontl||^ffl^^^ 

(7) Color of seed in relation to sprouting. white beaus 

fraate eompared with green; white mominif-kl oiy||Piy iih black. 
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(8) Inflaenbes of latitude uimni the apronting of l^ds. Corn frotn 
South Carolina and Alabama was compared with that from Ithaca, 
2Jew York. 

(0) Variations in duplicate tests under like conditions. 

(10) Comparisons of results of seeil tests with results of ai'.tual sowing 
in the field. 

(11) Impurities in samples of garden seeds. Over 100 packages were 
examine<l, for 00 of wliicli the results were tabulated and compared. 
“ No evideue.eof uduiteration was found, and weed seeds were few and 
unimportant.” “ Tlio iinimrities were very largely immature and im- 

. perfect seeds.” They averaged by number 2.70 per cent, and by weight 
1.38 |jer cent 

General summary. —1. The results of a flood tost dejicml very largely upon tlie Icnown 
conditiona under wliicli the test is made: 

(1) VariatioiiR in ternporature may canso variations in rapidity of Hprouting* 

(2) An essentially constant tcm]>eratni ‘0 of about 74' givt's (piieker rcflults than an 
ordinarily variable teinporatnro of a similar mean. 

(3) It is probable that any constant Icmperatare gives (jniok^r roHulls tban a vari 
able teinporatnro of which the moan is the same as constant tonnHinitnro, 

(4) As the mean temperature lowers, sprouting, as a rale, beconies slowtjr. 

(5) la some instances, greater rapidity of sprouting,/Ino to a constant tomiicratnre 
of 74°, docs not appear to be correlated with greater per cent ot total Hprouting. In 
beans, however, greater per cent of sprouting appoaifl to follow groati^r rapidity of 
apron ting. 

(d) There is probably a tolerably well-defined optimum temperature for each spe¬ 
cies of plant, in which best results from seed tests can bo obtained. Thifl limit Is not 
closely determined for most garden seeds. 

(7) The quantity of water applied to seeds may doterraino both iln^ rapidity and 
per cent of sprouting. 

(8) A comparatively small amount of water gives quickest .and largest reflults. 

X8) Greater quantities of water than are required for best results IcHsen rapidity 

and percent of sprouting, either by causing the seeds to rot or by retardiifg germi- 
natioD, or by both. 

(10) The soaking of seeds in water before planting does not appear to hasten sprout¬ 
ing, if the jilanting time is reckoned from the time at w hich the seedfl are put to soak. 
But if planting time is counted from the time of placing the flt^ods in soil, quicker 
Bproutingsaro the result. This method of reckoning is incorrect, however. 

(11) The Boakingof seeds does not appear to influence the total amount of sprouting. 

(12) The results of soaking appear to vary in different species. 

(18) The character of soil in which the test is made may iniinence the results, 
both in rapidity aufl per cent of sprouting. 

(14) Light has grimt iiifluonce upon the spronting of the seeds of some species. 

(lb) When light has any influence it retards or wholly prevents sprouting. 

(Ifi) The effects of light upon sprouting are different in different species. 

(17) The weight of the seed is often a tolerably accurate measure of its viability, 
as detenuiued both by rapidity and per cent of sprouting. 

(18) As it rule, heavy seeds germinate batter than light ones of the same sample. 

(10) Seeds of different species may vary in sprouting in reference to weight. 

(20) The color of the seed in some eases is a tolerably accurate measure of rapl^tjr 
and per cent of sprouting. 

(21) When there is any variation in viability in referetiee to color, it is uwafly 
Ibhiid that the stTonger sproiitiogs ooour m the darker colored seeds^ 

(22) tliereMva values of needs of different colors vary with eaehepeoie% 
iimeswi'^^caohsim^ 
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(j^) TUe la<)itu<io ui which seeds are grown may determine their behavior in get* 
miuation. 

(24) Northern-grown corn appears to germinate <]iiicker than Southern-grown 
corn. It is to be expected, IVom our knowdedgo ol' the variation of ]>Iaut8 in refer¬ 
ence to latitude, th:u seeds of most si»ecieH will give similar results. 

(2.5) Variation in results of seed tests may bo due to the apparatus in which the itist 
is made. 

(20) Apparatus in which the seeds are exposed to light are to be distrusted. 

(27) Apparatus which aflbid no protection to the seeds other than a simple layer 
of cloth, paper, board, or similar cover, arc usually uusafe, from the fact that they 
allow of too great extremes in amounts of moisture. 

(2ft) The so-called (Joneva tester appears to give better results of sprouting tlian 
tests made in sc»il, probably from the fact that moistirte and temi»erature are less 
variable than in tJie soil t<‘sts. 

(29) In order to study gerininatiou toils oompletiou, tests must be made in soil. 

(30) Tests made in-doors arc iii(»re reliable than those made in the field. 

2. Results commonly vary betw een tests made under apparently identituil condi¬ 
tions, even with selected seeds. Therefore, 

(31) One test can not be accepted as a true measure of any sample of seeds. 

3. The resulfc.s of actual ordinary ]*Ianting in the field can not be considered a true 
measure of the viability or value of any sample. 

4. Rapidity of sprontings, utilcss under identical conditions, is not a true measure 
of vitality or vigor of seeds. 

5. There appears to be no pernicious adulteration of garden seeds in this country, 
and as a rule there are no luirttulimpnrities. 

In the ordinary farmer’s garden seed testing is perhaps of little or no value, but to 
the market gardcnier, who plants considerable areas to special crop.s, and to the seeds¬ 
man, it is highly prolitabh^ It is possible that in some cases the character of the 
crop can bi^ prognosticsttal wdth some degiee of ci^rtainty from behavior of plants in 
germination, w holly aside from percentages of sprouting. The studies of experts 
in this country and (ierinany imlicato that when accurate information is desired as 
to the valiKi of seeds the seed test should present at least the following data; name 
of variety, where grown, wdieii grown, how kept, per cent by weight of foreign 
matter, ]>er cent by weight of apparently good seeds, nature of foreign material, 
weight of seeds, maimer of testing, number tested, average' and extreme tempera¬ 
tures during trial, iirst germinations in hours, last germinations in hours, ]>er cent 
by number germinated, xier cent unsprouted but sound at end of trial, date of 
test, estimate of agricultural value, 

BULLETIN No. S, AUGUST, 1889. 

.The effect of different rations on fattening lamrs, !• P. 
liOUBRTS, M. AGR., and If. II. WlNG, B. AGR. (pp. 76-8()).-“TllOKC 
experiaients were^ in the main, a contiiiuatioii of those carried ou at tltiw 
Station ope year ago, and reported in Balletin No. 11, and very nearly the 
8a«ie foods were used, none of them being out of Ihe reach of the gen¬ 
eral mass of farmers.’^ The period of feeding lasted five full months, 
from November 25, 1888, to April 25,1889, Twelve lambs in four lots 
of three each were used, but for re^isons stated in the bulletin the com¬ 
putations of results are based upon the two heaviest lambs in each lot. 
®i6 lots were numbered respectively III, IV, V, and VI. Lot III re¬ 
ceived what may bo called a carbonaceous^^ ration, consisting of tim- 
ottiy hay, whole corn, and roots; lot IV, a nitrogenous ration, consist- 



274 


itig of clover bay, roots, wheat brau, aad ootton-seeU meal; lot Y, an 
‘^utermediate” ration, consisting of timothy hay, roots, corn, wheat 
bran, and cotton-seed meal; and lot VI the same as lot Y, except that 
they received no roots. The ration of lot III was considerably richer 
in carbonaceous matter than that of lot II of last year, while the ration 
of lot IV was not so rich in protein as that of lot I of last year. In 
this experiment as in that of 1888, a very much larger amount of water 
was drunk by the Iambs fed the nitrogenous rations. Lot III drank 
308 pounds, or 1.0.3 pounds per lamb jier day. Lot JV drank 1,185 
pounds, or 3.95 i>oumis iier lamb iier day. Lot V drank 735 pounds, 
or 2.45 iiounds per lamb per day. Lot VI drank 847 pounds, or 2.82 
pounds per lamb per day. 

The total number of puniids, cost, and number of pounds of protein, 
nitrogen-free extract, fiber, and fat for each material in the rations con- 
suiiied by the several lots, and the gain in lire \veiglit in pounds, ami 
in per cent for each lamb in each lot are given in tabular form. The 
amount of gain in live weight in relation to the amount aud oust of 
food cousumed by each lot is shown in tlie iollowiiig table; 

(lain in litu ivcK/htw rdatwn to amount (mUont of^ootL 




1 

IV I 

V 

VI 

< arboiiaceonH food < otisunifnl . 

IbguHtihlt food <oti8uniud . 

Total uutrioiita couAuiuod. 

.}M>iind8 

..do... 

. do . 

1 M 20 

1 20 

1 .125 2U 

288 (8 
75 Hrt ! 
.16.1 W) 1 

33^ 5«) 
54 71 
38i 27 1 

20*1 7.5 

M n 

.151.48 

Kuintivc ratio..... 


1 1 10 1) 

1 iT 

h 0 5 

^ C 3 

Total tfain in woiglit (both lambs).. 

i'ouridfl uutnoutH cousumed luv 1 pound gain . 

Total coal ot lood ooiiaumeil... 

OoHtof gain 4H»r l(K) pounda ... . 


! 48 0 1 
. 0 07 

$3.70 
$7 50 

” 77 . U 

4 71 
$4 00 
$0 01 

1 7“) n 

6 10 

1 $4 78 
$6 36 

0 00 
$4 51 
$7 82 


It will be observed that “ both in tlic items ‘Amount of food consumed 
for one jHiund of gain,’ aud ‘Dost of gain per 100 jiouiids,’ the advan¬ 
tage is very markedly in favor of lot IV—the lot fed on uitrogeiioos 
food. It cost ns a little more than a cent and a half per i>ouud, or 2G 
per cent more to put a pound of gain upon our lambs that were fed on 
ouru, timothy hay, aud roots, than it did to put a i>ound of gain on those 
that were fed wheat bran, cotton-seed meal, clover bay, and roots.” 

The lambs were shorn November 15 (ten days before the beginning 
of the experiment), and again on April 24, so that the wool obtained 
was the growth of oue hundred and sixty days. 

“The weight of the wool from Imth lamb.s in each lot was as follows: 


irfttni 
LtttiV 
tot V 
tot VI 


lA>t. j 

Weight 

lllLlf)O«0 

over lot 
III 

• ! 

4.25 

7.ai 

6.63 

0.10 

JNr&inl 


n 


^ 1 

S 
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This ooiueides with the results of our experioiunts lust year, iu that 
nitrogeuous food seems to largely affect the growth of wool. It seems 
to show further that even a small increase iu the nitrogenous matter of 
a ration has a decided inffuence on the growth of the wool.” 

“In the experiments of 1888 the percentage was not so groat in 
favor (rf the lambs fed on nitrogeuous foo<l. In experiments of 1889, 
lot IV gave 72 per cent more wool than lot III. In experiments of 
1888 lot I gave 55 per cent more wool than lot II.” The weights of the 
dressed carcasses, and the various organs for each animal, and the 
averages for eiich lot, are also stated iu tables. “ In the. proportion of 
dressed to live weight is to be found the main discrepancy between the 
experiments of 1888 and 1889, Last year the dressed weight of the 
nitrogenous-fed lambs was !» ])er cent greater than those fed <;arboua- 
ceousfood. This year the difference was about as mucli iu the other 
direction.” 

The following parts and organs were greater by the following jier- 
ceutages in preportion to the live weight: 

In 1889, (1) in the lambs fed on nitrogenous foml: wool 44, kidneys 18, 
blood 19, heart 40, liver 13, lungs 18; (2) in tiie lambs fed on carbona¬ 
ceous food, ilressed weight 13, c:iul fat 242, kidney fat 198. 

In 1888, (l)iii the animals fed on nitrogenous food: dress«!d w«‘ight9, 
wool 20, eaul fat 13, kidneys 13; (2) in the animals fed on carbonaceous 
food, heart 20, blood 9, liver 4, lungs 8. 

Sumimry ,—“ The weightof evidence of all of our experiments, together 
with results obtained by other experimenters in the same Held, seem to 
show: 

“That corn, as an exclusive grain ration, does not give the best results, 
either in amount, ijiiality, or economy of production, when fed to grow¬ 
ing or fattening animals. 

■ “That the amount of water drunk (osiiecially in the ease of our lambs) 
is a pretty certain indication of the rate of gain. 

“That the production of wool is very greatly dependent upon the ui. 
trogeu in the ration.” 

Mmurial value of tlie ratiom ,—On the 8U][)i)ositiou that 80 per cent 
of the mannrial valne of the foml is recovered in the manure, the ma- 
nurlal vidue of the ration of each lot wouhl be as follows, reckoning 
nitarogen at 17 cunts {ter pound, {thosidioric acid at 7, and {uttash at 4^ : 


Lot. 

(JohI of 

lUtlOU, 

1 

j Mtutiti'l.il 
\aliio. 

1 

1 

(JOHt of 
raliou Iohh 
\ nluo ol 
IliUlllllO. 

Lot iXt (Cftrlioiiooooufi). 

$3,70 

$1.12 

$2. r>8 

JM IV iNttafogeiimia) . i 

Lot Y (InternifKiiato, \vitli roota). 

Lotf TI ittitiamodkito, ^Prlthoat roots)... 

4.60 

3,60 

1.10 

4.78 ; 

2.10 


4.51 

1.07 

2.54 


,. ,Tbie table shows “that while tlie first cost of the ration of the nitrog- 
she^ was larger than that of the carbonaceous, yet wheu the 
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value of the taanure is Bubtractcd, tbe cost of tbe former is less tiiian 
half of the latter.’’ 

BULLETIN No. 9. SKPTBMBEK, 18«). 

A SXUDV OP WIND-BBEAKS IN THEIR RELATIONS TO PBUIT GROW¬ 
ING, L. U. Bailey, M. S. (pp. 91-110), (illustratcjl).—This euiboflies the 
results of luuuh experieuoe au'd observatiou on this subject, ineludiug 
the iuforiuatiou derived from inquiries addressed in 1889 to a large 
number of leading fruit growers in Kew York and Michigan. The sub¬ 
ject is treated under the following heads: 

(1) latliiences of wind-breaks upon fruit plautatious. 

(2) Bieper location of wind-breaks, and inauiier of making them. 

The e.xperience and observation of forty-three observers favorable to 

'^villd-breaks are summarized in tiibles, giving the site and soil of or¬ 
chard, direction of prevailing or severest wind, location in reference to 
large bodies of water, kinds of fruit grown, kind of wind-break used, 
and benefits derived. Similar data are recorded frou^fourteen reiwrts 
which were unfavorable to wiud-breuks. The bulletin -is illustrated 
with thi-ee cuts of Jis niany kinds of wind-breaks. 

General 8unimary.-^(i) A wmd-brc5ak may exert great inliueiiee upon a fruit plan* 
taliuu. 

(2) The beuefttB derived from wind-breaks arc the following; protection from cold; 
lessening of evaporation from soil and plants; lessening of windfalls; lessoning of 
liability to iiieohanical injury of trees; retention of snow and leaves; facilitating of 
labor; profectioii of blossoms from severe winds; enabling trees to grow more erect; 
lessening of injury from the drying up of small fruits; retention of sand in certain 
localities; hastening of maturity of fruits in some cases; eucouragemont of birds; or¬ 
namentation, 

(3) The injuries sustained from wind-breaks are as follows: provoutiiig the free 
oireiilatioii of warm winds and consequent exposure to cold; injuries from insects and 
fungous diseases; iujnrios from the eucroacbment of tbe wind-break itself; ideroased 
liability to late spring frosts in rare eases. 

(a) The injury from cold, still air is usually oonfiued to those localities which are 
directly iutiuoncod by large bodies of water, and which are protected by forest belts. 
It can bo avoided by planting thin belts. 

(h) The injury from insects can be averted by spraying with arsenical poisons^ 

(c) The injury from the eucroaclmiont of tbe wind-break may bo averted, in part at 
least, by good oultivatiou and by planting the fruit simultaneously with tbe belt. 

(4) Wind-breaks are advantageous wbcuevor fruit plautatious are exposed to 
strong winds. 

(r>) lu interior places, dense or broad belts, of two or more rows of trees, are de¬ 
sirable ; while within the infiuenco of largo bodies of water, thin or narrow belts, com* 
prising but a row or two, are usually preferable. 

(0) The best trees for wind-breaks in the Northeastern States are Norway spruce 
and Austrian and Scotch pines, among the evergroeus. Among deciduous trees, most 
of the rapidly growing native spoetesuro useful. A mixed piaiitatiou, with tUebar- 
diestand most vigorous deciduous trees on the windward, is probably tbe ideal artid- 
cial shelter belt. 

BULLETIN No. 10, OCTOBER, 1809. 

Notes on tomatoes, L. Bailet, M. S. (pp. 113-126), (illns- 
iuoludos e Btotemeot of the genml results of 



277 


iions covering several years, together with tabulated roiwrts on tests 
made in 1889 and notes oh some of the newer varieties. Esi)ecial at¬ 
tention is paid to transplanting, time of sowing the seed, and mannniig. 
Experiments were made to find a reliable method of doterinining the 
relative solidity of the fruit, the relation of solidity to keeping (jualities, 
and the cooking qualities of difi'ereut varieties as shown by the time re¬ 
quired for cooking and the amount of shrinkage. The results wen: 
chiefly valuable as indicating the unsatisfiictory nature of the tests 
usually applied. Emidiasis is laid on the fact that very few of tlie 
numerous varieties of tomatoes ofl'ercd for sale possess superior merit 
for general culture. The following summary is taken from the bulle¬ 
tin : 

(1) Froqiiout transphuiting of the young plaut, and goo<l tillage, are noeoosKary (»> 
bcHt niHiiltH in tomato cultaro. 

(2) Plants started under j^lass about ton woeks bofort> transplautin^ into I'udtl .i^avo 
fruits from a week to ton daj's earlier than tboso started two or throo w<M‘,bs lattir, 
while there was a muoli j^n3ater didbrenco wlieii the plants were started six woeks 
later. Product!voiu'ss was p^reafcly increased by tlio early planting. 

(:i) Liberal and even heavy inaiiuriii^, during the present season, ^.^reat ui- 

creaao in yield over no fertilizing, althongb the couuuoii notion is quite io the eontraiy. 
Heavy inanuiirig docs not ap]>ear, therefore, to produce viuo at the expense of fiuil. 

(4) The teats indicate that poor soil may tend to. render fruits more angular. 

(5) Varieties of tomatoes run out, and ion years may perha}>s be considered the. 
average life of a variety. 

(()) The particular points at present in demand in tomato<‘s an‘ these: regulaj“i<.\ 
in shape, solidity, large size, productiveness of plant. 

(7) The ifleal tomato would jirobably conform closely to tlie following scale ot 
X>oints: vigor of plant, 5; earliness, 10; color of fruit, 5; solidity of fruit., 20; shape 
of fruit, 20; size, 10; flavor, 5; cooking qualities, 5; produetiveness, 20. 

(8) Solidity of fruit can not be accurately measuiod either l>y weight or keeping 
qualities. 

(9) Cooking qualities appear to bo largely individual rather than varietal (Oiarae- 
toristica. 

(10) The following varieties appear, from the season’s work, to be among the lu st 
market tomatoes: Ignotmn, Ileanty, Mikado, Perfoetion, Pavorile, Potato l.eif. 

(11) The following reeciit introductions appear to possess merits for market: Ihiv 
State, Atlantic, Ikaiulywine, Jubilee, Matchless, and perhaps Lorilliird, Prelude, and 
Salzer. 

(12) The following recent introductions are particularly valuable for amateur e.iil- 
tlvatiou ; Dwarf Champion, Lorillard, Peach, Prelude. 

BULLETIN No. 11, NOVEMBKH. 1889. 

On a saw-ply bober in wheat, J. II. Comstock, li. 8. ([ip. 127- 
142), (illustrated).—This coutaius u detailed account of the Eiiropeaii 
corn saw-fly {Gephm pyummia)^ found in great abumlaiicc oii the Uui- 
versityflsrm, though not previously’'recorded in this country. The adult 
insects appear early in May, and the females oviposit about the middj.c 
of the same mouth, chiefly in the uiiper portion of the straw. The 
^gg 19 pushed entirely through the wnll of the straw and left adhering 
loo^y to the inside.^’ The eggs hatch soou after they are laid, and 

25464-Ko. 5-3 
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the larva) may develop quite rapidly.” Ae the grain becomes ripe, 
tbe larvro tunnel their way through the joints of the stalk toward the 
ground, and by harvest time very many of them have penetrated to the 
root. They then cut tlie straw circularly on the inside about an inch 
above the ground, tilling the cavity just below the out with a plug of 
borings. Immediately thereafter a cocoon of silk is spun, in which the 
insect passes the winter. The chief injury caused by these insects 
was the lodging of the grain. It was found by trial that “ in most 
cases the grain shelled from a certain number of infested heads weighed 
more than the grain shelled trom the same number of non-infested 
heads taken from the same bundle in regular oitler after the infested 
ones had been removed.” This is explained on the theory that, since 
oviposition takes place early, the more vigorous stalks, which are largest 
at that time, are chosen. The insect was only observed to infest 
wheat at Ithaca, N. Y., but is probably not confiued to that locality. 
If the stubble is burned or plowed under iu the autumu the insects 
will be destroyed. * , 


UULLETIN No. 12, DECEMBER, 1880. 

A NEW APrAEATl S FOR DRYINO SUBSTANCES IN’EYDROOEN AND 
FOR THE EXTRACTION OF THE FAT, G. 0. OALDWELL, Til. I), (pp. 147- 
150).—The apparatus is described and illustrated by figures. The rea¬ 
son of the demand fur it and its titiiess for its purpose are thus stated: 
‘*At the last meeting of the Association of Official Agricultural Chemists, 
it was voted that in the analysis of cattle foods tlie substance should be 
dried, for the deteruiiuatioii of moisture and ether extract, iu a current of 
dried hydrogen at the teuiperatare of Ixiiliug water, and that the glass 
containing the substance should not come in contact with the.water. 
• • * The form of drying bath and tube shown seems to meet the 
reqnirements fully, while at the same time it makes it also possible to 
carry the hydrogen directly through the substance instead of over it, as is 
usually done, thus securing more mpid drying; to weigh the substance 
before and after drying iu a perfectly tight tube; and to use oue and 
the same |)ortiuu of the substauoe for the three determinations, moist¬ 
ure, ether extract, and fiber, without iucouvoiiieiice and without any 
danger of loss of substance in the single transfer from one vessel to 
another that is necessary. It is also easy to heat tbe hydrogen to tbe 
temimrature of the boiling water before conducting it through the sub¬ 
stance, a modification that seemed desirable to some memWs of the 
association.” 

The apparatus consists of a rectangular copper bath, with a copper 
tube passing obliquely downward through it to hold glass drying tulm. 
The latter are open at both ends and fitted with two sets of stoppers, 
one set closing the tube tight for weighing, and oue with tubulures for 
passage of the stream of hydrogen in drying. PrqjectioQS on the 
igside tbb tube near tbe lower end eostain a perforalKd 
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oono, wfaicb is overlaid with a mat of asbestos aud sastaias the sub¬ 
stance. After the drying, the tube with contents is placed inside an 
extraction apimratus for the determining of ether extract. The ex¬ 
tracted material is used tor determination of crude fiber. Observations 
with a thermometer, when water boiled at JOO, showed the same temper¬ 
ature inside the tube w hen the substance w as being dried in h^ drogen, 
but a temimrature of 101 when it Wiis dried in a ctirrent of air, the coii- 
ditions being otherwise the same. The higher temperature was api)ar- 
ently due to oxidation of the substance. 


IIULLETIN N(). 13, DECEMBEK, 18S9. 


On THE DETEUIORATION OF I'ABM-YARI) MANURE HY LKAOHINCt 
AND FERMENTATION, I. 1’. UoBBRTS, M. AOR., AND II. II. WiNG, 
11. Agu. (pp. 153-1(50), (illustrated).—During the summer of 1889 inves¬ 
tigations were made in this geneial subject in three main directions, 
viz.: (1) What loss does liorse manure stiller when thrown out in a 
pile un.sheIU‘red from the weather ? (2) What loss does mixed farm¬ 
yard manure suffer when piled in a close pile so that fermentation is 
very slow, but without proteeliou from lain-talH (3) Is there any 
appreciable loss of \aluablc matter when manure simply dries without 
fermentation 1! 

(1) The manure of one day (excrement, solid aud liipiid, 491 pounds, 
bedding 38.."» pounds, total 529.5 jioiinds) from nine hoivses was exjiosed 
for six months out of doors in an open wooden box, which was not water¬ 
tight and was placed in a pile of manure, the object being to subject 
its contents to the same conditions that prevail when horse manure is 
thrown out in a loo.se pile fioin a stable <loor. At the end of this time 
the composition of the ex[)osed manure, as compared with that of fresh 
manure, was as follows: 


1)0801 ipt ion. 

Watoi 

Nitjogin. j 

U( Ml 1 

1 

PotuHh, 

1 

Fwiih hoi»0 niannrn. 

Hoian iiianuiN( uftei having boon ox 
posed six months. 

J\r cfnt, 
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rvumfi. 

5JU.5 
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The losses, therefore, were threefold; first, a considerable loss in the 
total weight; second, a gain m the })ereentage of water; aud third, a 
lohs in the percentage of valuable fertilizing elements. 

> The commercial value of the nitrogen, phosphoric acid, and potash in 
a ton of the fresh manure is estimated to be $2.45; whiletlie same in¬ 
gredients in the manure which bad been exposed six mouths would be 
VroTth $1.42, showing a loss of $1.03 per ton, or 42 per cent. * 

(2) A block of mixed horse and cow manure, from J,he coveretl yard 
midecueAth the University barn, which had been well packed by the 
traniiDg upon it, was exposed to the weather for six inontbs in 
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a galvanized iron box witb a perforated bottom so arranged that Hie 
leacbings were caught below in a pail.” Analyses of the leacbings and 
of the manure at the close of the experiment showed a loss of 3.2 per cent 
of nitrogen, 4.7 per cent of phosphoric acid, and 35 per cent of potash. 
Beckoning the value of a ton of the mixed manure at $2.38, the loss by 
leaching in this experiment was 22 cents per ton, or 9.2 per cent. 

(3) Two samples of manure like that used in the experiment just re¬ 
ferred to, when spread out thinly in iron pans and dried out of doors 
(exposed to the sun and air but protected from rain), showed no appreci¬ 
able loss of fertilizing constituents. 

The following summary is taken from the bulletin: “The results of 
one season’s trial seem to show that horse manure thrown in a loose pile 
and subjected to the action of the elements will lose nearly one half of 
its valuable fertilizing constituents in the course of six mouths; that 
mixed horse and cow manure in acomjiact mass and so placed that all 
water falling upon it quickly runs through and off is subjected to a 
considerable, though not so great a loss, and that u6 ap^ireciablo loss 
takes place when manure simply dries.” 

Beference is also made to similar experiments at the Kansas Station 
from which the following conclusion was draWn: “The moral which 
the experiment plainly emphasizes is, that farm-yard manures must be 
hauled to the held in the spring; otherwise the loss of manure is sure 
to be very great, the waste in the course of six months amounting to 
fully one half the gross manure and nearly 4(1 i»er cent of the nitrogen 
that it contained.” Engravings from photographs of the covered yard 
of the University barn and of two ordinary uncovered barn-yards, as 
they exist in Kew fork, serve to illustrate the need of greater careful¬ 
ness in the preservation of manure. “Attention is particularly directed 
to the watery, miry condition of the uncovered yartls and to the heaps 
of manure under the eaves. ” 

On the effect of a grain ration for cows at fastube, t. 
P. Boberts, M. Agr., and H. n Wing, B. Agk. (pp, 161-167).— 
“ It is generally^ recommended that cows at pasture in the summqr 
should have a supplementary grain ration, and a large number of the 
more progressive farmers pursue this iiractice with an evident belief 
that it is prohtablc. In the absence of data as to the value of this 
Iiractice it was deemed worth while to conduct as carefully as might be 
a somewhat extended experiment intended to afford, if possible, some 
light on the point in question.” 

For this purpose six cows were used in “ two lots mated in pairs qu 
nearly alike as was possible in age, breeding, time since calving, yidd 
of milk, and time to next calving.” “ Lot 1 received only the grass in 
the pasture. Lot 2 received.besides the pasture a grain ratkm of two 
pounds of cotton-seed meal and two pounds of wheat bran per cow per 
day, fed in two equal feeds morning and night.” 

The period of feeding extended fifteen weeks (from JuneS to Sep-' 

1809). Tbeirasults a«« rOoonSed Ib tobfilsr flwm, 
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tiM average 3 rield of milk in ponuds per cow per daj' for each week, and 
the average per cent of solids aiui of fat for the last three days of each 
week, together with averages of these data for, three periods of four 
weeks each, and one iwriod of three weeks. Reference is made to an 
exi>eriroent with similar riisiilts at the Kansas Station. (See Annual 
Report of Kansas Station for 1888, p. GO.) 

“ The tables show that there was a steady and constant diminishing 
in the flow of milk of both lots, bnt that lot 2 fell away in their milk 
yield much more rapidly than lot 1. At the same time, if we except 
the last two weeks (of which mention will bo made later), the milk of 
lot 2 showed a constant and considerable increase in percentage of fats, 
while that of lot 1 remained very nearly stationary. For this reason 
there was very little diflferenee m the total amount of fat j»rodaced by 
the two lots.” 

“ While we received no return in milk and butter for the extra grain 
fed, we should scarcely want to say that the grain was fed at a loss, for 
two reasons: First, there must have Imen a considerable saving in 
pasture; in other words we should have been able to keep a larger 
number of cows in the same pastuni. Second, the mannrial value of the 
grain at present prices of fodders and fertilizers, would go far toward 
balancing its cost.” Attention is called to the fact that climatic condi¬ 
tions may have influenced the results. The season was unusually rainy 
and it was observetl that during the period of the least rain fall and the 
highest temiierature, when the conditions approached those of the or¬ 
dinary season, the grain ration seemed to have the greatest etiect. In 
the last two weeks of the experiment, when more or less rain fell on 
every day but one and the weather was “raw,” the jicrcentage of fat in 
the milk of lot 1 decreased !> per cent, while that of lot 2 decreased 20 
per cent. 

While the average analysis of the milk for three days was invariably 
above the required legal standanl,yet there w’as one day when the milk 
for one lot fell below the legal requiieinents of 12 per cent total solids. 
This suggests that it is hardly fair to impose a heavy line or imprison¬ 
ment as the result of a single analysis of milk. 

BITI^LETIN No. 14, DECEMBER, IS8!). 

On the strawberry leaf blight (Sph^rblla fuagari^, 
Saoc.), W. R. Dudley, M. 8, (pp. 171-182), ^illustrated).— A report on 
investigations of the life history of the fungus causing this disease, 
piade by the author, with the assistance of Miss .1. W. Snow. Sugges¬ 
tions as to renuHlies are also given, and the bulletin is illustrated with 
oots from original drawings. The new points brought out are indicated 
ip the following summary, taken from the bulletin: , 

1. fragarUp, Ssccardo, passes tlio winter in this region in at least three dif¬ 

ferent conditions: (1) os inycelinni in tho leaves near the spots'; (31, in tho so-called 
W^uoMa; (3) as ascospoces in poritheoia. 
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Reprodnotion is provided for tliroaj^liconidia and aacosporefi; tbe former eptienu 
eral, tbe latter long-lived. 

3. The ascospores germinate within the ascus and peritheeiurn, and thuir mycolinnii 
growing through the mouth of the perithecinm, rapidly producee uumoroiiB conidia, 
capable of infecting the strawberry. There seems to be proof that no infectious take 
place directly from the germinating ascospore. 

4. The only mode now known of infecting the now leaves of the host plant is through 
tbe eonidia) which grow from the mycelium about the white spots, from that of the 
aclerotia, and from that produced by the ascospore. Consequently the couidia, or 
the spotted leaves themselves, must be destroyed in order to insure immunity against 
disease. 

5 . The mycelium does not descend to the stem or roots through the leaf-stalks and 
pass the winter there. Therefore destruction of the leaves in the lull or spring de¬ 
stroys the fungus. 

C. Aside from care in the selection of soil and in good cultivation two modes of 
treatment l»e found to repay the fruit grower: First, if tbe season opens unfa¬ 
vorably, the regular use of the rungieides recommended (sulphide of potassium, I 
ounce to 8 gallons of water, or eiirlmnateof eo)»per dissolved in 1 ijnnrt of wate'* and 
diluted to 20 gallons); second, if the fungus persists till autumn, destriiotion in the 
following spring of all old leaves by biirtiiiig over. # 

ASCDCHYTA VJUGABIilS, SACO., W. K. DtTDTiF.Y, M. S. (pp, 182,183).— 
A brief account of soiiio preliiiiiiiary iiiveetij^atioas of a (U>sea8c of the 
strawberry thought to l)e due to this fuugns. 

BUI.LETIN No. l.'i, DECEMBEE, t8rt9. 

Miscellaneous anai.yses, 1889, W, I’. Cuttkb, B. S. (pp. 187, 
188).—These inchiilo chemical analyses of ashe-s, cotton seeil-hnll ashes, 
malt sprouts, cotton seed hulls, “com germ” (refuse from a starch fac¬ 
tory), wheat bran (new process), “Oondiraental Cattle Food ” (wheat 
bran or shorts mixed with a small quantity of salt and some aromatic 
plant), and soot. . 

Studies in botany, A. N. Prentiss, M. S. (pp. 189-192). 

(1) Notes on meadow-grasses (pp. 189,190).—Brief notes on exi)eriments 
with Kentucky blue-grass {Poa pratensis), wire-grass (J'oo omnpressa), 
fowl meadow-grass {Poa jjerotinn), rough meadow-grass {Poa tHvialis), 
wood meadow-grass ( Poa nemoralis), and water meadow-grass {Poa aqua- 
tica). “ The notes indicate tbe great difficulty of obtaining a satisfac¬ 
tory seeding with commercial grass seed, especially as regards those 
kinds less generally in use.” 

(2) On root propagation of Canada thistle (pp. 190,191).—A brief pre¬ 
liminary report of a pot experiment with cuttings from 1 to one six¬ 
teenth inch in length. The results thus far obtained seem to indicate 
that while minute portions of the root are not likely to grow, pieces 
longer than one fourth of an inch will grow freely. 

(3) On the vitality of weed seeds (pp. 191,192).—Of thirty-two yarie- 

ties collected in 1879 and kept nnder conditions unfavorable to the 
preservation; of vitality, ten germinated in 1889 when sown in boxes in a 
greenfaonse where tbe conditions were probably not so favora|>1e frnr 
genninatioD as in an ont-oMoor seed bed. ; ' 
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S3?UDIKS IN OEYPTOGAMIO BOTANY, W. E. DUDLEY, M. S. (pp. IdS- 
199).—These brief notes on subjects now under investigation at the Sta¬ 
tion were written chiefly to solicit information from those practically 
atiquainted with the i)lant diseases referred to. The subjects treated 
are the onion mold {Perononpora schkideniam, De Bary); anthracnose 
of currants (Gleeosporium riUti, [Lib.j, Mont, and Desin,); and the leaf 
blight of quince and pear {EnUmiottponum maculatum, Lev.). 

The apple-tree tent oateepillar (Hhsiocampa ameeicana), 
J. H. Comstock, B. S. (pp. 199-202). — A brief account of this insect 
and the methods used for its destruction. 

Field trials with peetilizees, I. P. Kobeets, M. aoe. (pp. 
203,204).—Experiments begim in 1879 have indicated that commercial 
fertilizers, especially phosphates, have not been of immediate service to 
plants on the soil of the Station farm. In 1888 in exi)eiimenf8 in three 
difl'erent parts of the farm on silage corn, clover and timothy mixed, 
and oats, ground bone, cotton-swd meal and hull ashes, and “ Star 
Bone Phosphate,” singly and in combination, applied broadcast at the 
rate of 400 pounds per acre, gave average results slightly below those 
obtained without the use of fertilizers. 

A POINT IN THE CULTIVATION OF BOOT-CROPS, I. P. E0BERTS» 
M. Age. (pp. 204, 205). —The author states that the result of his ex- 
lierience leads him to believe that roots should bo planted early and 
given the least possible amount of hand cultivation if a profitable crop 
is to be secured. This is illustrated by the financial record of a crop 
raised in 1889. 

Studies in horticultube, L. H. Bailey, M. S. (pp. 200-210).— 
Notes on the Orange melon and Crandall currant; on a small experi¬ 
ment showing the influence of soil u))on peas; on an experiment on the 
influence of depth of trausplauting upon the heading of cabbages, with 
negative results; on tests of seetls of tomatoes, cauliflowers, and beans, 
in which the results of sowing one quarter inch and one half inch <leop 
were practically the same as regards the germination of the seeds; on 
tests of a large number of cucurbits, in which the age of seeds did not 
materially afl'ect the length or productiveness of viiu's; ami on tests of 
a “patent germinator,” with untavorable results. 

NORTH CAROLINA. 

North Carolina Agricultural Experiment Station. 

Location, Raleigh. Director, 11. B. Battle, Ph. D. 

BULLETIN No. 64, JULY, 1839. 

Fbaotical stock feeding on scientific principles, F. B. 
l^ANOY, B. A. (pp. 3-19).—^The object of. this article is stated to be ‘i to 
SXplaiu to the farmers of North Carolina, first, the principles under- 
the science of stock feeding and stock foods, hm|, secondly, the 
apip^eatioti of these principles,” so that with the aid of “ feeding stand- 
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ards” and digestion tables” they may be able to feed more inteUi-' 
gently and economically. The importance of the subject is illustrated, 
by a reference to the United States census of 1880, which showed 
that there were iji this State 2,788,162 farm animals. If, through’ 
ignorance or carelessness, these animals receive an excess of food 
. materials amounting to only 10 cents per vear per head, the aggregate 
annual waste would represent a value equal to $278,816.20. “It is 
I)lHinly as much true economy to feed judiciously as to produce judi¬ 
ciously. The quantity and quality of the foo<i administered should bO 
measured by the end desired to be olitained.” 

Tlie science and practice of stock feeding are discussed in this bulle¬ 
tin under three heads: (I) the chemistry of cattle foods, or what are 
the valuable ingretlients of fodders, and, hrieily, how they are deter¬ 
mined ; (2) the value of each of these ingredients in the economy of 
the animal; (3) the study of certain feeciing and digestion tables 
founded on the first two, and how to use them in i)ractical feetling. 

Technical terms, such as albuminoids, crude fiber, fiitrogeu free ex¬ 
tract, co-eflicieuts of digestion, and nutritive ratio, are explained. Tables 
of feeding standards and fodder analyses compiled from German and 
American sources are given and their use illustrated. »In conclusion it 
is wisely urged that “ the tables are oidy meant as guides by which to 
ai>proximate truth. They can not bo exact, for no two animals are 
alike. In their use the farmer must exercise judgment and common 
sense. Take the standards for a basis, combine them with good judg¬ 
ment and practical experience, and it can at least be promised that the 
farmer will be Itenefited by their use in excess of the benefit to be de¬ 
rived by relying on good judgment alone. If any one should be dis¬ 
posed to doubt the practical side of feeding standards, and, by reaeon 
of a too common prejudice, to regard them as belonging to a large class 
of useless theoretical principles that are found on paper rather than in 
practice, let him remember that these stmdards are theremltof praetieeP 

BULLETIN No. K, AUGL^-SEPTEMBEE, 1889. 

OO-OPEEATIVE FIELD TESTS DURING 1888, H. B. BATTLE, Pn. D. (pp. 
23-64).—Under the direction of the Station twenty-one field experi¬ 
ments with fertiliacrs were undertaken in different parts of the State, the 
object in each case being “ to ascertain the needs of the soil to grow 
a given crop.” Two of the experiments were made w'ith pea-nuts, two 
with potatoes, four with corn, and thirteen with cotton, in as many dif¬ 
ferent counties. Careful farmers were selected to co-operate in the 
work, fertilizers and plans for the experimental plats being furnished 
by the Station. As far as possible the plats were one tenth of au acre 
each in size and twenty-one in number in each series. Phosphoric 
acid, potsteb, and nitrogen were supplied with other ingredients in acid 
phosphate, kaiuit, and cotton-seed meal, respectively. The fertilizors 
apiplied singly, each in two different quantities; two by two, eaOb 



285 ' 


ibixtore in two diflFerent quantities; and all throe together, each mixt¬ 
ure in four different quantities. Three plats were left uninanured, 
fuid two were treated with stable manure in diflereut quantities. 

The exiieriments seem to have been vitiated to {^greater or less 
extent by unfavorable climatic influences, one with potatoes and throe 
with cotton being discontinued by reason, in part, of the disastrous 
season. Marked unevenness of the soil also seems to bo indicated 
by the produce from the uninanured plats of a number of the experi¬ 
ments, and this fact will probably account in large measure for the wide 
variation of results obtained. These are presented in tabular form, 
and convenient summaries are given of the experiments with imtatoes, 
corn, and cotton. Deductions from the results are intended to apply to 
the average soils embraced in these experiments. “ Potatoes resimnded 
well to all fertilizers.” With corn “ all applications, with few insignifi¬ 
cant exceptions, proved total losses.” 

Application of fertilizing material on cotton seems, with few excep¬ 
tions, to have been profitable. Acid phosphate alone was for the most 
part unprofitable; cotton seed meal alone profitable in the majority of 
oases, and kainit alone unprofitable in most cases, though apparently 
serving to some extent as a preventive of rust. Ifext to stable ma¬ 
nure, the mixtures of all tliree materials were most elHcacious. “ The 
best proportion of these ingredients was 200 pounds of acid phosphate, 
100 pounds of cotton seed meal, and 50 pounds of kainit to the acre 
of average soil.” On poor land “ this n]>))lication might well be in¬ 
creased.” It is to be observed that this mixture is similar in composi¬ 
tion to some of the commercial fertilizers most commonly nsed in the 
State. Of course, soils differ witlely, and the fertilizers best adapted 
to each differ in like manner. 

BULLETIN No. 66, SEPTEMIIEK 15, 188'J. 

Stock feeding as pnACTicED in North Carolina, F. B. Dancy, 
B. A. (pp. C8-80).—This is the second of a series of bulletins on cattle 
foods and cattle feeding. The Station sent out to farmers in all sections 
of the State blank forms to bo filled out, asking for information as to 
the amount of daily rations (in weights or measures) furnished horses, 
mules, oxen, sheep, milch cows, and hogs, for purposes of light, ordi¬ 
nary, or heavy work, or for purposes of fattening, milk, and butter pro¬ 
duction or wool prodnetion.” It was hoped in this way to get light on 
the question whether the farmers were overfeeding or underfeeding. 
Only thirty-eight of the one hundred blanks sent were returned, and of 
these only twenty-seven contained information which could be useil for 
purposes of comparison. A good many of the formers to whom these 
blanks were sent had never weighed or measured a ration. Several 
W,rpte letters merely stating their inability to furnish exact weights or 
meaeiures, but giving some general observations based on their expe- 
IfeiMiq as to stotde feeding.” The fullest returns were obtained for horses 
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and mates; mitcli eows and oxen came next; for sbeep and bogs libe 
reports were so meap;er that no comparison of them was attempted. In 
general the retoms showed that Indian com is the chief feeding stuff 
used by the Horth Carolina farmer; that bay and com stover are used 
interchangeably in eqnal amonnts, and that oats, regarded as equal to 
com, pound for pound, conies next to corn as the grain fodder. 

In comparing and averaging the various rations reported the follow* 
ing plan w.a8 adopted: “ The grain part of the ration is in each case 
brought to acorn basis, and the framework of the ration is in each case 
' brought to a hay or corn fodder basis, the latter two being taken as 
equal. Oats are, for the reasons given, converted into corn, weight for 
weight.” The highest, lowest, and average rations for horses, moles, 
oxen, and cows are given; the objectionable features of a ration made up 
of corn and corn stover, or corn and hay, are illustrated; and it is shown 
how cotton-seed meal might be advantageously used as a substitute for 
part of the other ingredients in the ration. Extracts from some of the 
letters received from farmers on their methods of stock feeding are also 
given. 

The practical lesson of these investigations is the same as has been 
taught by researches in this line in otlier parts'of our country, viz., that 
our farmers as a rule feed relatively too much corn and too little nitro¬ 
genous food. 

Indian corn, C. McCarthy, B. S. (pp. 77-«0).—This contains some 
general statements on the history, botany, and proper treatment of this 
plant 

BULLETIN No. W, OCTOBER 15, 1889. 

Seed tests, G. McCarthy, B.S. (pp. 83-9C).—Bulletin No. 59 (Au*- 
gust-September, 1888) of this Station contained the results of exami¬ 
nations of seeds of held crops, mainly grasses, which showed an aver¬ 
age vitality of only 56 jier cent. In the present bulletin the results of 
tests of a large number of samples of garden seeds are given. ‘^Most 
of the different-kinds of seeds tested were found true to name and rea¬ 
sonably free from impurities. The low vitality shown by many of the 
samples was due to staleness of the seeds.” When the seeds were 
fresh they had, as a rule, a high percentage of vitality. The tabular 
records given in (be bulletin include for each sample the name of the 
seedsmani place of purchase; number of days before first and last 
sprout appeared; per cent of purity, vitality and valuation; and num¬ 
ber of seeds in one gram and one ounce. 

Btl|iLETIN No. 68, NOVEMBER 1, 1889. 

Farm and dairy buildinos, J. E. Chamberlain, B. S. (pp. 99- 
104).—A description of (be new bam, silos, and daiiy-boose of tlie 
Station, with illustrations and plans. 
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OIITO. 

Oblo Agricultural Bacperiment Station. 

Location, Columbus. Diructoi, Oliarlns E. Tbome. 

BULLETIN Voi,. II, No. 4 (SECOND SEKIES), .lULY, IrtrtK. 

Expektoents with small puuits in 1889, W. , 1 . (iukkn (pp-lOl- 
110).—The conditiona on which new varieties are received ior testing 
are stated. 

Strawberrien .—^Tabular data on eighteen new varietie,s aregiveu, witli 
additional notea on some of these varieties and on a number of varie¬ 
ties previously reported. “The following varieties have been fully 
tested and can be recommended for general )>]unting: Bnbacli, llaver- 
land, Ohio, Pearl, Crescicnt, Warfield.” 

RaiqiberrkH .—Tabular data on eighteen varieties, with .otldil ional notes 
on t(*n of the same varieties. “The following of the newer varieties are 
recommended for general planting: Ililborn, Muskingum, Palmer.” 

lilacl-herrieg .—Tabular data on thirteen varieties, with additional 
notes on these and other varieties by an amateur fruit grower living 
near the Station. The number and weight of iH'rfect and imperfect ber¬ 
ries in one quart at three different pickings are also recorded for five 
varieties. “ The hardiest and most worthy ol‘cultivation in this latitude 
are Agawam, Ancient Briton, Bonanza, Early Harvest, Taylor, Snyder.” 

Oooseberrieg .—Brief notes on four varieties. 

Effect ok eauly and late pickino upon the keeping quality 
OF APPLES, W. .T. (iJiBEN (pp. 111-114).—One hnndred perfect apples 
of each of live varieties were selected at four different pickings, from 
September 2(! to October 20, and stored in cratt's in an ordinary cellar. 
A record is given of the number in each one hundred which were sound, 
68 days, 176 days, and 256 days from ])icking. The jier cent of shrinkage 
by rot and waste 68 days from picking is also given. The conclusions 
drawn from these experiments are that “ early picking of apples im- 
pi’oves their keeping qualities, but no difference is manifest for nearly 
six months after picking. If kept for a longer period than six months, 
the early-picked apples show a decided gain over those picked late. 
The greater part of the loss in weight, caused by drying, occurs within 
six months after picking. The early-picked apples lose slightly more 
in weight than those that are picked late.” 

BULLETIN VoL II, No. .5 (SECOND SERIES), AUGUST, 1889. 

Experiments in wheat seeding, J. F. Hickman, M. A. S. (pp. 
11&-12U.)—This article is not confined to the disenssien of new work, 
bat is, in the main, a report of progress, adding another to the series of 
tests iMgun seven years ago. The topics are: (1) thick and thin seed¬ 
ing ; (2) early and late seeding; (3) seeding at different depths and liiy 
dil^nt methods. Velvet Obaff (Peuquite’s) wheat, was used in all 
the experiments reported. 



amd iMn «eed»Nj)r.—This experiment has been going on for eight 
years. The rates of seeding have been from 2 to 9 pecks i)er acre. In 
1889 the 8-peck rate gave a slightly higher yield than any of the others, 
but was closely followed by the 5 and 9-peck rates. Duplicate tests 
implied that the soil used in this test was quite uniform, and the results 
varied very little, except that the yields from the 2 and S-tHMik rates 
fell sufficiently below the others to indicate that these amounts of seed; 
are too small to secure the best results. For the eight years the 7-peck 
rate gave the highest average yield, but is closely followed by the 6 and 
6-peck rates. 

Eafly and late seeding .—“ Previous to the fall of 1888, it was the prac* 
tice of the Station in this experiment to plow, harrow, roll, and drill the 
wheat for each seeding all the same day. In the fall of 1S8S, instead 
of preparing the ground and drilling the wheat the same day, we began 
a week ahead with the plowing.” A table gives the dates of seeding 
from August 22 to November 1, yield per acre of grain and straw, and 
pounds of straw |>er 100 pounds of grain for nine plaOs used in 1889. 
Much better results were obtained that year from seeding after the mid¬ 
dle of Ifeptember than before that time. In another table the yields of 
grain per acre in similar experiments during six* years are compared. 
Daring these six years the best yields of wheat wore obtained on this 
farm when the seed was sown the last of September or the first of Oc¬ 
tober. 

Methods of enlture and different depths of seeding .—A table gives the 
nesultb attained by various methods of seeding, liois Weeduu culture, 
light and heavy mulching, and different depths of planting the seeds. 
The Lois Woedon culture consists of alternate wheat and fallow, one 
half the plat being in wheat while the other half lies fallow. The dif¬ 
ferences in yield from the different methods of culture are not sufficient 
to justify the claim of superiority for any one. Light mulching has not 
been of any advantage, while heavier mulching of from 2 to 3 inches 
proved dostructivo to the wheat on this land. “Thus far in our experi¬ 
ments the mulohing of winter wheat (fur winter protection) has not 
proven of any practical benefit.” lu this, as in previous experiments, a 
considerably larger yield of grain was obtained when the wheat was 
drilled and 3 inches deep than wbeu it was drilled 4 inches deep- 
“Thedepth of drilling wheat must be governed by thesoil. Lighter soils 
will permit the wheat to be put in deeper than soils that are heavy, or 
that are of such composition that they arc likely to bake after rain.” 

Oommerdai fertilisers on wheat .—^The experiments carried on by the 
Station with organic and inorganic manures since 1882 have been con- 
tinilod daring the years 1888 and 1889. Between fifty and sixty ex|)eil- 
meuts, made in 1888, have not been reporfed iu the Station publications. 
Bxperimpnts with commercial and farm uiauures were made on about 
eighty plats, together with box experiments and co-operative field tests 
on representative soils in various parts of the iState.^ The detaita 



tiiese experiments are not yet ready for pablication, but the following 
brief summary of the results thus far obtained is given: 

(1) On sterile lands both nitrogen and phosphoric acid must be pres- 
mit iu a fertilizer, the nitrogen in relatively large proportion, in order to 
produce any beneficial effect upon the crop. 

(2) On soils of medium fertility nitrogen (in nitrate of soda) seems to 
produce a more marked effect than phosphoric acid, yet both seem to be 
essential. 

(3) On soils capable of producing 30 to 40 bushels of wheat to the 
acre with good tillage alone, we have failed to gain any increase of crop 
by the use of any fertilizer or combination of fertilizers. 

(4) Potash seems to be loss often required than .either nitrogen or 
phosphoric acid. Wo have thus far failed to gain any increase on any 
soil from the use of potash alone, but it has sometimes produced a slight 
increase when added to a combination of nitrogen and phosphoric acid. 

OOMl’ABATIVE 'I’KST OF VABIETIES OF WUEAT, J. P. OiCKMAN, 
M. A. S. (pp. 121-132).—“Previous to the fall of 1888 the ‘south field’ 
(about 16 acres) had been u.sed for six sueoessive seasons in variety 
and cultural tests of wheat. The plats used were of various sizes, 
most of them being one thirty-second acre iu size, and were laid out so 
that they were drilletl north and south. A diagram represents the field 
as replatted in the fall of 1888. Most of it was laid out in tenth-acre 
plats, running east and west. These plats are 16 feet wide by 272J feet 
long, and are separated by spaces 2 feet wide. * * • On one sec¬ 
tion, however, nearly three hundred differently named sorts of wheat 
are grown iu plats about 5 feet square. The results of this work will 
be discussed iu a subsequent article.” 

The results of comparative tests of 96 varieties in 1889 are given in 
tabular form. Another table contains a compilation of results of tests 
of 67 varieties for nine years, showing the yield of each variety for 
each year that it has been grown at the Station, sutd also the average 
yield for the period during which it has been grown here. A third 
table gives the yearly and average yield of 17 varieties grown at the 
Station for five years. 

Synonyms .—“ Bed Fultz and Poole bear a close resemblance to the old 
Michigan Amber. Royal Australian seems to be the old Clawson under 
a new name. Diehl-Mediterranean is also called Hybrid Metliterranean, 
and apimars to. be synonymous with Raub’s Black Prolific, Missouri Blue 
Stem, Brady Lake, Seneca Chief, Michigan Bronze, Andrews’ No. 4, 
Sibley’s Hybrid, and Golden Cross. Silver Chaff, Martin’s Amber, and 
'Landreth are probably one variety. Tasmanian Bed bears a close re¬ 
semblance to Mediterranean, and Finley and Bice seem to be scarcely 
variations of Fultz.” 

Boiwded vs. smooth, and red vs. white frAmts.—“In averaging tlie 
yl^ds fbr 1889 we find that thirty-one varieties of be^ed wheat give 
'^aai average of 40^ bushels jier acre, while the thirty-six smooth wheats 
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yield an average of 37.4 bushels per acre. Six -white wheats average 
about 37 btashels, while the red wheats average a little overSSbashtdai’’ 

“ It has been the custom of this Station in past years to distribute 
seed wheat in small quantities, gratuitously, to farmers in different 
parts of the State, in retnru for which the Station required reports giv¬ 
ing description of soil, previous treatment, and results at harvest.” 
From lack of dehuiteness of conditions of treatment and of imrsonal 
supervision by trained experimenters, the reports have been unsatisfac¬ 
tory, and the Station, therefore, has diseoutinued the gratuitous distri¬ 
bution of seed wheat, but will sell its surplus wheat to farmers of the 
State at moderate rates. 

BULLETIN Vor. II, No. 6 ^SECOND SERIES), SEITEMBEB, 188!). 

Remedies rob the plum cubculio (Cc»notbachelijsnbnuph/ib), 
0. M. Weed, ML. 8. (pp. 133-143).—A report on the continuation of ex¬ 
periments begun in 1888, as recorded in the Rei»ort ofdihe Ohio Station 
for 1888, pp. 134r-150. iletails are given and illustrated *by diagrams. 
The following conclusions, provisionally announced over a year ago,* are 
cou&rmed as the result of two seasons’ work on two varieties of cherry- 
trees and four varieties of plum-trees, during which time 03,500 cherries 
have been individually examined: 

(1) About three fourths of the cherries liable to injury by the plum 
curcnlio can be saved by two or thre^j applications of London jiurple in 
a water spray, in the proportion of 1 ounce to 10 gallons ol’ water. 

(2) A snflicieDtly large i»roporlion of the plum croj) can bo saved by 
the same treatment to insure a good jield when a fair amount of fruit 
is set. 

(3) If an interval of a month or more occurs between the last appli¬ 
cation and the ripening of the fruit, no danger to health ueed be appre¬ 
hended from its use. 

(4) Spraying with the arsonites is cheaper and more practical than 
any other known method of preventing the injuries of this insect. 

Remedies pob the stbipkd uUoumbkb beetle (Diabbotioa 
VITTATA), C. M. Weed, M. S. (pp. 143-148).—The following summary 
is taken from the bulletin: 

*‘The iiresent article embodies the results of the season’s work on a 
series of exiierimeuts undertaken to determine the preventive or reme¬ 
dial value of the following methods recommended to prevent the in¬ 
juries of the striped cucumber beetle: (1) the use of offeusive odors; 
(2) meebdnioal coatings of the leaves; (3) poisonous coatings of the 
leaves; (4) inclosing plants under tents or gauze-covered frames. 

uThe experiments were made on a large scale under ordinary field ccm- 
ditions during the summer of 1889, when the striped beetles were ex¬ 
ceedingly abamlaut. 

*• Ohio Station Bulletin Jfo. 4, p. ^ 
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** Fire sabstances of the first class were tested, viz., lien maunre, cow 
maonre, kerosene, carbolic acid, and bisulplndc of carbon. None of 
these proved practically saccessfnl. 

“Three substances of the second class were tested, viz,, coal soot, gyp¬ 
sum, and saltpeter. Of these coal soot and saltpeter proved worthless, 
while gypsum showed one beneficial effect, not sufficient, however, to 
save the plants wholly. 

“Three substances of the thii’d class were applied,viz.,pj rethrum,slug 
shot and ‘peroxide of silicates.’ Pyrethruui killed those beetles with 
which it came in contact when first applied, but soon lost its effi¬ 
cacy. Slug shot injured the plants to which it was applied. Peroxide 
of silfcates has a decided effect in provetilitig injury, and where the 
plants had been well started before being attacked saved them from de¬ 
struction. But it ilid not save them where the beetles were so numerous 
that they buiTOwed down to meet the siirouting plants. 

“The results obtained from the fourth method, that of fencing out the 
insects by covering the plants with some form of tent or gauze-covered 
frame, were by far the most satisfactory. The cheapest and most suc¬ 
cessful method employed is that of protecting each hill by a piece of 
plant cloth or cheese cloth about It feet siinare. This may be done by 
simply placing it over the plants and fastening the edges down by small 
stones or loose earth. It is better, however, to hold it up by means of 
a half barrel hoop or a wire bent in the form of a croqmd arch. ” 

THIUD CONTUIBUTION TO A KHOWLBDGK OP THE UPB HISTOUV OP 
OEETAIN LITTLE KNOWN PLANT LICE, i). M. WEED, M. S. (pp. 148- 
162).—Notes on the strawberry root louse (Aphin forbesi, N. S.), and the 
grain plant louse {Siphonophom aoenw). 

Notes on some little known, injhbious inseots, C. M. Weed, 
M. S. (pp. 16.3-156), (illustrated).—The insects included in this report 
are a snout beetle ( Lirua concavm, Saj), the imported currant worm 
{Nmatus rentrioosus), the green apple-leaf ho\>\yisr {Typhoyba albopicta), 
the rose leaf hopiier ( Typlocyba rosw), and the cherry-tree slug (Selandria 
cerasi). 

An experiment in preventing the IN.TURIES OF THE POTATO 
EOT (PayiOPHTHORA INFESTANS), 0. M. WEED, M. 8. (pp. 157-lCS)).— 
Details are given and the results are summarized aud illustrated by 
diagrams. 

“ (1) The experiment was undertaken to determine what effbot the 
application of a solution of sul|>bate of copper and lime (known as the 
, Bordeaux mixture) to the foliage of potatoes would have in preventing 
the iqjuries of the potato rot, and was conducted at the Station. 

“ (2) Fifteen feet at the end of each twenty rows of potatoes were 
sprayed with the Bordeaux mixture four times, viz.. May 28, Junc^fi, 
2d, aud Jnly 16. Fonr viwieties were included in the experiment, 
yhs., fiarly Ohio, Early Oxford, Puritan, aud Lee’s Fawojrite. 
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“ (3) The season proved fovoraWe for the development of the blight, 
which appeared in the experimental field about the middle of June and 
did serious damage for the next six weeks. 

“ (4) The sprayed vines showed much less injury than their nusprayed 
companions, remaining green after the others were dead. 

o (5) 7he crop was harvested August 22, and the product of 12^ feet 
of the sprayed part of each row was compared with the product of an 
equal distance of the unsprayed portion of the same row.” 

“ So far as a single experiment can be relied upon, the results seem to 
indicate the correctness of the following provisional conclusions: 

‘<(1) That a large proimrtiou of the injury done by the potato rut 
can be prevented by spraying the vines with the Bordeaux mixture. 

‘^(2) That this treatment apparently diminishes the amount of scab 
affecting the tubers. 

“(3) That by adding London imrple to the mixture, the same treat¬ 
ment may be made efteotivo in preventing the injuries of both the rot 
and the Colorado potato beetle.” * 

BULLETIN VoL. I, No. 1 (TECHNICAL SERIES*), OCTOBER, 1889. 

On the 1’REl‘ARATORV STAOES OF THE 20 SPOTTED LADYBIRD 
(PsYLLOUoitA 20 -maculata. Say), 0. M. WEED, M. S. (pp. 3,4), (illus¬ 
trated).—Descriptions and figures of the larva and pupa of tliis insect, 
with not<*8 on observations made by the author in the fall of 1889. 

Studies in pond life, C. M. Weed, M. S. (pp. 4-17), (illustrated)_ 

The results of observations are given under the following heads: (1) On 
the life history of the large typha borer {Arzama obliguata, 6. and B). 
(2) On the life history of the tootbed-honied fish fly {Chauliodes rastri- 
corniSf Kaiub.). (3) On the life history of the sagittaria curcnlio {Lin- 
tronotus latiusculus, Boh.). (4) On the feeding habits of the lesser 
water bag {Zaitha fluminea. Say). (5) On the feeding habits of the un¬ 
dulating back swimmer (Noionecta undulata, Say). (6) An aquatic leaf 
beetle ( Donaoia subtilis, Kutizc). (7) Au aquatic lail^ -bird {Eippodamia 
ISpvnctata, DeO.). (8) On the eggs of the giaut water-bugs {Bcl(n- 
toma americamm, Leidy, and Bemeus (frimm, Say). 

A PARTIAL BIBLIOGRAPHY OP INSECTS AFFECTING CLOVER, 0. M. 
Weed, M. 8. (pp. 17-45).—In view of the injury inflicted on the clover 
crop in Ohio by the midge, clover root borer, and other insects, the eb- 
tomologist of this Station has begun an extended investigation of the 
insects affecting this plant, and as a basis fur future work has prepared 
the partial bibliography published in this bulletin. A systematic listof 
eighty-two species of insects known to attaek clover is also given. 

* This serteB of tho bnllotios of tbo Ohio Affrioubural Esperiment Station is in¬ 
tended to embody the teehnioal roeults of the work of the Station. It i« not ex]M0ted 
that tboee losnlte will be of direct service to farmers m general, but it is hoped that 
they may be found nsefhl by workers in other Statiom), and thns indirectly oefye tl|« 
eanse of agrionlture.” 
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BULLETIN VoL. 11, No. 7 (SECOND SEEIES), NOVEMBEE, 1HP9. 

EABLT OABBAGB—OOMPABISON op VARIETIES, W. J. GEEEN (pp. 
173-183).—‘‘The test of early varieties of cabbage was conducted for 
the purpose of determining synonyms and of learning the relative value 
ofoldaudnew sorts. The particular object in view was to coiupiuo 
Early Wakefield with Etampes and Express. Former trials had shown 
that there was little, if any, difierence in earliuess between Earlj Wake¬ 
field and Etampes, while the former produced nearly 50 per cent more 
marketable heads than the latter. The Express made but little better 
showing than the Etampes.” 

The results of tests of coiuiiarativo earliness of these varieties in 1888 
and 1889 are given in tabular form and compared with results obtained 
at the New York State Station. Their relative marketable value was 
also reported. Brief noti*s on twenty-three varieties of cabbage ai e gi\ eii 
and the comparative earliuess and weight of heads are stated in a table 
for seventeen varieties. 

Summary.—'l'ho Early WakefUld yiuMs a uroatorjier cent of ifs ciop at .i given 
early (latu tli.in oitUor Etami>o» or EKpioss, and m.itiircH its cntiio cioj) ('ailni tli.in 
oitbei of the others. 

In inaikot v.iliio the E.irly Wakeflold has excecdod the Etampes and Evpn ss lt> 
about 100 por cent, tho outiru crop of tho foinicr being ni.irkotablc, while about one 
half the crop of tho latter two varieties ih moK and unsalable. 

Etampes and Express aie rcccut Eiirope.iu nniiurlations, and are iiiiahle to ondine 
the bent of oiirsntiinicrs. 

Bnist’a Earliest, E\ti.a Early Adv.auco, Evoritt’s Earliest, Faust’s Earliest of All, 
Johnson ii Stokes’ Eailicst, Landreth’s Earliest, Premier, K.iwson’s Volunloci, and 
Sal/er's Earliest are closely allied to Etampes, utiduppcai to he selected stiaius ot it, 
or that variety rouamod. All are decidedly iuferioi to the Early W.ikoliold in this 
latitude. 

The varieties most highly recomraeiidud lot general ciiltiviitioii uic: All .'sim.soiis. 
Chase’s Exeolsioi, Deep Hoad, Eaily Waketiold, Early Siiniiiiei, Kottlei, ITuudersoii’s 
Suooeasioir, Louisville Drum Head, Low’s Peeiless, and Wiuningstudt. 

OAULIPLOWEB—COMPARISON OP VARIETIES, W. J. GKEEN (pp. 
183-186).—“Tests have been made daring two seasons of nearly all 
varieties of cauliflower offered by tho leading seedsmen. Tho results 
indicate that but few varieties are suitable for growing in this hilitudo 
and that many of the somalled varieties are synonymous.” 

Brief notes on fifteen varieties are given. “ The early varieties have 
usually given better results than the late, whether planted in early 
spring or midsummer. Better results have uniformly been obtained from 
late than from early planting. 

“ The varieties, or strains, most highly recommended are Early I’uri- 
tan, Early Padilla, Long Island Beauty, Early Sea-Foam, Early Snow¬ 
ball, and Vick’s Ideal. These all appear to be nearly identical with 
Bariy Erfhrt, and may be considered as strains of that variety. « 

“The varieties that do not seem to be suited to this climate arc Leuor. 
tuaRd, Veitch’S A.utatnii Giant, Early Paris, Eclipse, and Algiers. 

’ 25464-No. 5-4 
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“Many strains of the Snow-ball have been sent out that are very in¬ 
ferior to that disseminated by I*eter Henderson & Oo.” 

Puget Sound cabbage and cauliplowbb seed, W. J. Hbeen 
(p. 185).—The anthor states that the Puget Sound seeds have a high 
germinative power and that the plants grown from them are at first 
much more vigorous than those grown from Eastern seed, but this dif¬ 
ference diminishes as the season advances, and the crops are substan¬ 
tially the same in time of maturing, quality, and quantity. The supe¬ 
rior vitality and vigor of the plants from Paget Sound seeds enable 
them to better resist insect enemies and diseases, and if suMcicut cure 
is exercised in growing stock from these seeds they may, perhaps, “be¬ 
come recognized as the best in the market.” 

Notes on experiments with remedies for certain plant dis¬ 
eases, 0. M. Weed, M. S. (pp. 18G-189), (illustrated).—The importance 
of combining insecticides and fungicides is explained, and claim is 
made that this practice originated at this Station. Successtul ex])eri- 
ments with the Bordeaux mixture for black rot of gsupes and quince- 
leaf spot are reported, as well as a iiurtially snccesslTil experiment 
with Loudon purple and the Bordeaux mixture on the brown rot of 
stone fruits, and an unsuccessful experiment with the Bordeaux mixt¬ 
ure for apple scab. 

BULLETIN Voc. II, No. 8 (SECOND SERIES), DECEMBER, 1889. 

Eiguth annual report for 1889 (pp. 7-54).—This includes the 
reports of the board of control, bursar, director, agriculturist, hor¬ 
ticulturist, entomologist and botanist, veterinarian and bacteriologist, 
and metereologi.st, and “ the insect record for 1889.” The reports con¬ 
sist for the most ])act of brief outlines and condensed summaries of the 
work of the year. A table of contents for the bulletins of 188.) is given 
in an appendix, and brief synopses of them are contained in the direct¬ 
or’s report. There is also an index to the publications of the year. 
This reimrt will receive more complete notice in the Digest of Annual 
Beports of the Stations for 1889. 

OREGON. 

Oregon Experiment Station. 

Department of Oregon State Jgrtouliural College, 

Loeatiou, Corvallis. Direotor, E. Grimm, B. S. 

BULLETIN No. 3, OCTOBER, 1889. 

Practical work with insbotioidbs, E. E. Lake, M. S. (pp, 
8-6).—A brief account of the treatment of “ fifteen apple-trees and three 
pear-trees with London purple for the codling moth, twenty apple-trees 
with kerosene emulsion for the woolly aphis, and several greenhouse 
plants with the same emulsion and tobacco water for the green aphis.” 
The woolly aphis lanigwa) was treated with a hot kerosene 
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emulsion prepared iu the following proportions: kerosene 1 pint, whale 
oil soap one fourth pound, water li quarts. The water and soap were 
heated together and then the oil was added. The mixture was thor¬ 
oughly churned with a force-pump and diluted with 5 gallons of hot 
water before application. The results not being entirely satisfactory, 
lye water (1 pound of eonceutratod lye to 3 gallons of water) was used 
with entire success. 

OOUN WOliM (llKLlOTltlS ARMIOERA), F. L. WASHBURN, B. A. (pp. 
7-9).—An illustrated account of this insect, with suggestions as to rem¬ 
edies. 

Insecticides and spraying machines, F. L. W isuburn, B. A. 
(pp. 10-24), (illustrated).—This contains explanations of a number of 
insecticides and general directions for their use, together with descrip¬ 
tions of various kinds of sjnaying a]>paratn8. 

Plants i>oi.son(>u.s to .stock, J*. U. Irish, Ph. D. (pp. 25, 20).—A 
brief preliminary account of an experiment in feeding two steers with 
plants popularly suppo.sed to be poisonoius. 

PENNSYLVANIA. 

Tbe Fenasylvauia State College Agncultuial Ezpeiimeut Station. 

I)i pa rim i n i of thi lUnnsijh a w i a >>la it ("ollt tp . 

Location, State CollCeiilie County. Diit'ctoi, H. 1\ Aniisby, Ph. D, 

BULLETIN No. 8, JULY, 1889. 

Systematic testing of new varieties—germination tests, 
G. 0. Butz, M. 8. (i)j). 3-7).—The eondiMons on which tests of new 
varieties will be made by the Station arc staieih being those agreed 
upon by tbe station horticulturists in convention at Golnnibiis, Ohio, 
June, 1889. A list of the varieties of small fruits growing at the Station 
is given. 

“ Germination tests have been made this year with vegetable seed 
from tbe same packages us those used last year, in order to find to what 
extent they have deteriorated by being held over one yeai. There is 
too great a decrease iu the percentage of good seed in the ease of lel.- 
tuoe and tomatoes, for these seeds, if pure, should show about the same 
germinative jiower for about live years at least.” 

Germination tests of varieties of corn, oats, barley, forage plants, 
mangel-wurzels, mta bagas, and beets are also reported. Tests of a 
pumber of varieties of corn in the field compared with those iu the lab¬ 
oratory showed that while the per cent of seeds which germinated iu the 
field was quite nniformiy smaller, the variations between different va¬ 
rieties were much the same as those shown by the germinating appa¬ 
ratus. 
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BULLETIN No. 9, OCTOBBK, 1889. 

Dl&KSTlBlLITY OF OOBN FUBDEB AND SILAOB, H. P. ABUSBT, Pfi. 
D., AND Wm. H. Oaldwkll, B, S. (pp. 3-16).—“Tlie question of the 
relative value of dried corn fodder aud of corn silage has been much 
discussed aud has not yet reached its final solution. One important 
element in determining the relative value of these two fodders is their 
percentage digestibility, that is to say, the proportion of the several in¬ 
gredients of each one which the animal is able to dissolve in its stom¬ 
ach and intestines and thus to utilize. The experiments reported in 
this bulletin are a contribution to this branch of the question.’’ 

Dent corn from a single field was used. Two portions were put into a 
silo divided into two pits. One pit was filled in one day; the other 
during seven days. A third portion was field-cured and stored in a 
barn. 

In the digestion experiments, two steers were used. These expeii- 
merits were made in the usual way, by analyzing the^entire Iborl aud 
the indigestible portion (solid excrement;, aud leckoningthe ditlereuce 
as the digested portion. Thu results as given in detail in the bulletin 
may be briefly summarized as follows: 

“ (1) The field-cured fodder proved mo.re digestible than the silage. 

“(2) The difference was greatest in case of the \voody liber and but 
slight for the other ingredients. 

“ (3) The results of experiments elsewhere are conflicting, and further 
investigation is necessary.” 

RnODE IHLAND. 

Rhode Islioid State Agrlcultuial Expenmeut Station. 

Uepaitmeni of Rhode Mnnd State AgntuHaral School. 

Location, Kingston. Dacclur, Cliailos 0. Flagg, B. S. 

BULLETIN No. 3, SEPTEMBEK, 1889. 

Stock feedino, H. J. Wheeler, Ph. D. (pp. 31-67)_This is a 

brief ti'eatise on the composition of animals and animal products; the 
constituents of plants, and their digestibility and functions in the ani¬ 
mal economy; feeding standards and their uses; and the general prin¬ 
ciples involved in the rational feeiliug of animals. The bulletin con¬ 
tains a number of tables of feeding standards, composition of American 
feeding stuffs, digestion co-efQcients, percentages of digestible materials 
in feeding stuffs, and the fertilizing values of feeding stufEs, compiled 
ftom German and American sources. 

BULLETIN No. 4, DECEMBER, 1889. 

BEE KEEPING, 8. OusHMAN (pp. 71-^).—Statistics Of this industry 
are quoted from the crop and other reports of this Department and from 
the l^ode Island census of 188S. Improvements in hi^es, varieties of 
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bees, and management of apiaries arc described. The valnc of bees 
not only as boney and wax i>rodacers, but also as agents in the cross- 
fertilization of plants is urged, with quotations of the opinions of many 
authorities on this subject. The wide-spread belief that bees injure 
fruit is combated with citations from reports of the Division of Ento¬ 
mology of this Department, the published opinions of Professors Pack- 
ani and Gray, and the testimony of practical agriculturists in Rhode Is¬ 
land. Attention is called to the decision of the supreme court of Ar¬ 
kansas (June, 1889), that it is nuconstitutional to prohibit bee keeping, 
and to a recent German law (October 1,1889) protecting this business. 

ItEPOET OF THF. APIARIST, 8. CUSIIMAN (pp. 91-97).—All accouut 
of the work in apiculture done at this Station since the appointment of 
the apiarist, March 10,1889. A yard of ten colonies has been estab¬ 
lished and made as nearly as possible a model working apiary. The de¬ 
sired varieties of bees have been procured, a daily record taken of the 
weight of a hive, a show 6f bees in glass hives made at the County Fair, 
and a collection commenced of the difterent kinds of hives, fixtures, 
etc., used b.> prominent Aiiieriean producers, and designed as a perma¬ 
nent exhibit at the Station. Sixteen colonies were jirepared for winter, 
three placed i u the cellar and t he rest left on their summer stands, which 
were surrounded by a water tight outer case. 

Douat'ons of hives and other articles are acknowledged, and samples 
of diflerent kinds of honey from different parts of the (‘ountry as well 
as all articles of interest to bee keepers are solicited. 

HULLETIN No. DBCEMHER .11,1889. 

Potatoes—METHODS of planting and’ test of varieties, L. 
F. Kinney, B. S. (pp. 101-107).—^This is the first report of a aeries of 
experiments begun in 1889 to get light on the following questions: 

(1) Is the yield of a hill of potatoes mainly determined by the space 
allotted to it in the row and the condition of the soil, or is it materi¬ 
ally influenced by the amount of seed potatoes planted ? 

(2) Is the size of potatoes influenced by the quantity of seed 
plantedt 

(3) What varieties are best adapted to our soil and climate f 

(4) Are Northom-grown potatoes better for seed than home-grown! 

(5) What varieties are least subject to the potato rot! 

The field used for the experiment was now land; the soil, loam with a 
yellow loam subsoil; and the natural drainage go^. One hundred and 
fourteen rows, 104 feet long and 3 feet apart, were planted, each 
row with a different variety, except that eight rows contained duplicates 
of as many varieties ftom seed grown in Wisconsin. “ Three pounds pf 
seed potatoes were planted in each row, being divided equally in the 
t^red seetlons, thus allowing 1 pound to each feet, or section of a 
row. Iju Hie first section the pound of seed was cut into single-eye 
aad {danted in forty-four hills, each 9 inches apart.” In the see- 
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end, the seed was cat into two-eye pieces and planted in twenty-two 
hills, each 18 inches apart. In the third, the potatoes were planted 
whole in eleven hills, or onlj cut snUiciently to All out the section, with 
the hills 36 inches apart. All of the varieties sprouted evenly, bnt ow¬ 
ing to the beat and moisture of the season all growth of vines ceased 
before August 1. The results for each variety are given in a table 
which shows the yield of both the merchantable and small potatoes for 
each of the three systems of planting, the average total yield, and the 
percentage of the total number of tubejs affected by the potato rot. 
This season two-eye ineces planted 18 inches apart gave the best re¬ 
sults. The average yield of the entire list of varieties was 54.19bush¬ 
els per acre. 

Mbtbokologioal stjmmahy (pp. 107, 108).-~A record of observa¬ 
tions from April 1 to December 31,1889, inclusive. 



MMCTS OF PFBLlCiTlONS OP TOE UNITED STATES DEPARTMENT OF 


i'AK r III. 


DIVISION OF STATISTICS. 

MISCELLANKOim KKl'ORT No. I (NEW SERIES). 

UEPOUT on 1<LA\, IIEMl', RAMIE, AND .IPTE, 0. R. DoDOE (pp. 
101), (illustrated).—This embodies llie results of investigations by the 
autlinr as a special agent of this Department in 188!), in France, Belgium, 
and Ireland. The report is arranged in two parts, the first relating to 
flax and hemp culture in Euroiie, with descriptions of the latest inven¬ 
tions in flax-cleaning machinery, an account of the official trials of ramie 
decorticating machines at the Paris Exposition, and descrijitioiis of the 
machines which competed. In reviewing the methods of work pur.sued 
in foreign cxnintries, the author lias taken into account particularly the 
wants and conditions of the fiber industry in the United States. 

The second part is devoted to flax, hemp, ramie, and jute, in the 
United States. The fact that 1,000,000 acres are planted in flax in this 
country aniinally, the straw of which is wasted or burned after the seed 
has been removed, while we are importing millions of dollars worth of 
fibers every year, emphasizes the importance of the present investiga¬ 
tion, some of the results of which arodetailed in this report. U is sliov n 
that by better methods of culture, and by a little more careful handling 
of the product, we may grow flax both for seed and fiber, and that thef^ 
is a demand for the quality of fiber which can be produced here. 

The cultivation of hemp In States north and south of the Ohio River 
is treated in full, with accounts of recent inventions in hemp-clean¬ 
ing machinery. Hemp culture is being extended, and the product 
ntilized in the manufacture of binder twine, which is shown to bo equal 
to binder twine from Sisal and Manilla, and several cents cheaper per 
pound. If our farmers would cultivate flax and hemp in sufficient quan¬ 
tities, it is estimated that, out of a total importation of raw fibers find 
manufactured products amounting to $44,000,000 annually, $20,000,000 
might be saved to this country. 
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The piresent status of the ramie industry is also summed up, irlth full 
consideration of past discouragements, present obstacles, and future 
possibilities of the success of the industry in all its phases. 

The tUct that an Eastern manufacturing Arm has created a demand 
for American ramie is encouraging. A perfectly satisfactory and eco¬ 
nomical decorticiitor is ordy needed to put t!ie iudnstry on its feet. The 
n'port closes with a short chapter on jute. 

DIVISION OF CHEKISTBY. 

BULLETIN N(». 20. 

Record of experiments in tub production of sugar from 
sououuM IN 188!), II. W. VVtlry (pp. 112).—Tlie experiments on 
sorgiiuni conducted by this Division during 188!) were divided into two 
classes: (1) Cultnn*experiments to improve tliesugar-]>roducingqiiali> 
ties oi tlie cane. (2) Olieniieal control of tiie munui^tare of sugar 
iroin the cam*. 

The.se were c-aniod on, separately or togetiicr, at Cedar Palls, Iowa; 
Rio Grande, Monisville, Va.; Kenner, La..^l5olU5ge Station,Md.; 
and Conway Springs, Aftica, Medicine Lodge, Ness City, Liberal, Ar- 
kulon. Meade, Miiineola, and Sterling, Kaus. The experience of two 
seasons has shown tliat manufuctuiiiig and culture experiments slionld 
be carried on separately to insure the l>c.st results. The report includes 
a summary of the work of the season of 1889 and of the conclusions 
therefrom, by the cliief of the Division; the report ot the special agent, 
W. W. Cook, who visited various factories and cane growers in Kansas 
and collated information r(>garding the cost of buildings and plant, 
amount paid for cane, amount of sugar and sini]> uianufactuTedj and 
otlier details; and abstracts from the reports of oflicers having the 
work in chai ge at tin* various places where experiments were mode. The 
results of manufacturing were, in general, unsuccessful. Among the 
causes of failure were the poor quality of tiio cane, lack of water, eer-* 
tain difficulties iusejiar.iblo from the use of the uew buildings and 
machinery, and the inexperience of tlie employt^s. It also does not seem 
as yet to be understood that only with large oapital and the most ap* 
proved machinery and methods is there any reasonable hope of flnan* 
oial success in making sugar from sorj^ium cane. 

Among the conclnsious reached from the onltureexperiments are the 
following: 

(1) When the proper amount of moisture is furnished, the sogmr 
content will depend on the total quantity of snalight received by the 
plant. 

(2) Sorghum as a sagar-prodnoing crop can be grown snooeasftilly 
in this country only south of the mean isotherm of 70° P. for the stun* 
mer mouths and where the moisture is not excessive. The most ‘ 
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ajble oonditions are found in the semi-arid region of the southwestern 
central portion of the United States. 

(3) The cnnse of a poor yield of sugar in sorghum of high polariza¬ 
tion IS due to the presence of some form of carbohydrates or other or¬ 
ganic body, exercising a higher inelassigenic power than invert sugar 
or any form of levulose and dextrose. 

(4) The tendency of selected seeds from rich canes to produce a uni¬ 
form crop of high polarizing canes under favorable conditions of light 
and heat is established. 

(5) The possibility of developing, from existing varieties, a perma¬ 
nently improved crop, capable of cultivation for manufacturing pur¬ 
poses, is fully assured. 

(6) The prospects of doing this with two or three of the standard 
varieties is more promising than dependence on an oxp(>rimcntal or for¬ 
tuitous development of a now vaiiety free from the faults inherent in 
sorghum. 

In brief, the conditions of success in sorghum growing for sugar are 
(1) a climate thoroughly adapted to the plant; (2) scientifically tested 
seed of the most ai)proved varieties; (.3) much more careful cultivation 
than is usually bestowed on corn. 


DIVISION OF ENTOMOLOGY. 

nULLETlN No 21. 

Natitbal enemies of the fluted scale in Atistealia, a. 
KoebelE (i>p. 32). (illustrated).—A report of investigations on the nat¬ 
ural enemies of the tinted scale {leeryapurehasi, Maskell), made in Aus¬ 
tralia during 1888-85, under the authority of the United States Oommis- 
sioner of Agriculture. As the result of these investigations a number 
of species of insects which prey upon the tinted scale have been intro¬ 
duced into Oahfornia, and one of these species seems already quite at 
home there. In the introduction to this report Prolessor Biley writes 
as follows regarding this insect: 

One of the inBeotB imported, viz., tlie Card.nal Vcnlalia ( V'edaJia cardtnaha^ Mnlsant), 
bad multiplied and increased to aiicli an extent as to rid many of the orange groves 
from loerya and to promise immunity in the near future for the entire State of Cali¬ 
fornia* In fact, the rapid multiplication and the effective work of this little lieetlo 
are almost incomprehensible until we come to consider its power of increase in a climate 
like that of Southern California, where there is scarcely any cessation in its activities. 
[For details regarding the Vedalia, see Insect Life, Vol. II, No. 3, pj). 70-74.] The 
period from the laying of the eggs until the adults again appear occupies less than 
thirty days for the Vedalia. At this rate of Increase, calculating that three Inindred 
0gg9 Are laid by each female, and that one half of these produce females, it will read¬ 
ily he eeeo that in six months the offspring of a single female beetle may, under favor* 
ahia eircumstancas, amount to over twenty-two trillions. So far it has not been noth^ed 
to pray npon any other insect than the iluted scale, a fact which accounts somewhat 
its exoapl^oiialiy rapid work, and renders the qatlook extremely encoaraging. 
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By reason of tiie exiaraordinary increase and spread of tbe Yedalia 
and tbe conse(|aent rapid destrnction of tbe scale, it is feared that none 
of the other enemies of tbe scale will become establisbed in California. 
This is to be regretted, especially as regards Cryptoi^oetm keryaij which 
would have been very valnable in localities which might be forsaken at 
any time by tbe Yedalia. 


shk sectioh. 

BULLETIN No. 1. 

How TO RAISE SILK-WORMS, PHILIP WALKER (pp. 16), (illostrated).— 
This is a brief manual of instructions for persons intending to experiment 
in raising silk-worms, abridged from Bulletin No. 9, of the Division of 
Entomology. It includes an account of tbe silk-worm and its food, the 
implements necessary for silk raising, and the proper methods of win¬ 
tering and hatching the eggs, rearing the worms, and preparing the 
cocoons for market. * 



LIST OP PUBLICATIONS OP THE IITED STATRS DFMMENT OP AGBICULTllE 

MARCH 1 TO MAY 1, 1890. 


Division of Statistics: 

Kcport No* 71 (new series), Marcli, 1890,—Distribution and Consumption of Com 
and Wheat, 

Report No. 72 (new Bories), April, 1890.—Condition of Winter (Jrain and of Farm 
Animals. 

Miscellaneous Report (now series), No. 1.—Flax, Hemp, Ramie, and .Jute. 

Division (»f Chkmistky : 

Hnlletin No. 24.—Proceedings of the Sixth Annual Convention of the Association 
of Official Agricultural Chemists. 

Hnllet in No. 26.—Record of Experiments in the Production of Sugar from Sor^ 
ghum in 1889, 

Division of Entomology: 

Periodical Bulletin Vol. II, No, 9, March, 1H90.—Insect Life. 

Silk Section: 

Bulletin No, L—How to Raise Silk-Worms. 

BmiEATT OF Animal Industry: 

Special Bulletin.—Inoculation as a Preventive of Swiue Disease,s. 

Special Bulletin.—Beef Supply of the United State's and Export Trade in Animals 
and Meat Products. 

Foiirih and Fifth Annual Reports, 1887 and 1888. 

Division of Forestry : 

Circular No. 5.—Arbor Day Planting in Eastern States. 
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m OF STATION PUBLICATIONS RECEIVED BY THE OFFICE OF EXPERfflENT 

STATIONS. 

MARCH 1 TO MAY 1. 1890. 


AI^A.T3/lMA. 

Agricultural Experiment Sfahon or the Agrichliuiul Mechanical 
College or Alabama : " 

Bulletin No, 11 (new aonos), February, 1890.—Peachoa jind Plums. 

Bulletin No. 12 (new acriea), February, 1890.—Co*operi|trve Soil Tests. 

Bulletin No. Ill (new senes), Maich, 1890,—Microscopic Study of Certain Varie¬ 
ties of Cotton 

Second Annual Report, 1889. 

Cankbrakk Agricultural Experiment Station : 

Bulletin No. 6, October, 1889.—Vegetables; Grapes; Metoorolo(;y; Soil Tempera- 
tnies. 

Bulletin No. 7, February, 1890.—Cotton; Com; Peas; MeliJotus. 

Annual Report for 1889. 

AKKAKSAS. 

Arkansas Agricultural Experiment Station ; 

Second Annual Report, 1889. 


COI^ORAIIO. 

Agricultural Experimeni’ Station or Coi.oraik); 

Bulletin No. 10, January, 1890.—Tobacco. 

Bulletin No. 11, Apnl, 1890.—Sugar-Beets. 

Second Annual Report, 1889. 

COKKECTICITT. 

The Connecticut Agricultural Experiment Station: 

Bulletin No. 102, March, 1890.—Fungicides. 

Annual Report for 1889. 

XlJBDXiAWARID. 

The Delaware College Agricultural Experiment Station : 

Bulletin No. 7, December, 1889,—Stock Feeding. 

Bulletin No. 8, March, 1890,—PoasibiUtiesof a Domestic Sugar Industry; Sulphidie 
of Potassium for Pear Scab; JjOiidou Purple for the Codling Moth. 

Second Annual Report, 1889, 

m 
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iXuiaiiarois. 

Aobjcultural ExpreiiiMBNT Station of the University of Illinois: 

Biilletiu No. 7, November, IdttU.—The Biology of Silage; Field Experiiiiouts with 
Oats, Ibbl), 

Bnlletiii No. S, February, lc<90,—Field Experiments with Corn, lSb9; Garden Ex¬ 
periments with Sweot-CorD« 18S9. 

Agbicultural Experiment Station of Indiana: 

Meteorological Bulletin, February, ISliO. 

Bulletin No. 30, February, 1890.—Influenza in Horses. 

Bulletin No. 31, April, 1890.—Small Fruits and Vegetables. 

IOWA.. 

Iowa AGUicuLTriiiAL Experiment Station : 

Bulletin No. 8, February, 1890.—Iowa Station Milk Test; Sweet Cream Butter; 
Sugar-Beets; Sorghum; Annual Keport. 

JCTCNTTUCKY. 

KeNTU<’KV AaRICULTUR4L EXPERIMENT STATION: 

Bulletin No. 9‘i, December, 1889.—Potato Experiinputs. 

Bulletin No. 23, February, 1890.—Experiments witli Oats; Fertilizers on Meadow 
Lund. 

Bulletin No, 24, March, 1890,—The Broom-Uape of Hemp and Tobacco. 

Bulletin No. 25, April, 1890,—Strawberries. 

LiOTTISIANA. 

State Experiment Station: 

Second Annual Report, 1889. 

North Louisiana Experiment Station : 

Bulletin No, 27.—Report of the North Louisiana Exporimout Station for 1889. 

MARYI.AND. 

Maryland Agricultural Experiment Station : 

Second Annual Report, 1889. 

JMLASSACHUSKTTS. 

Massachusetts State Agricultural Experiment Station : 

Bulletin No. 36, Maich, 1890.—luiprovouient of Farm Lands; Analyses of Fodder 
Articles; Commercial Fertilizers. 

Seventh Annual Report, 1889. 

Hatch Experiment Station of the Massachusetts Agricultural College: 
Meteorological Bulletins Nos. 14 and 15, February and March, 1890. 

Bulletin No. 6, April, 1890.—Experiments in Greeohouso Heating; Some Obser¬ 
vations on Peach Yellows; How far may a Cow be Tuberculous before her 
Milk becomes Dangerous as an Article of Food ? 

MIOIIIG*A.Iir. 

Experiment Station of Michigan Agricultural College: 

Bulletin No. 57, March, 1890.—yegetables, Tests of Varieties aud Mothodsof Cult¬ 
ure. ^ 

BttUetiu No. 58, March, 1890.—Insecticides. 

IBeoond Annual Report for the Year ending June 30, 1689.'^ 
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MISSISSIPPI. 

# 

Missiesim Aoiucultukal Expkkimknt Station: 
Bulletin No. 11, February 15,1890.—Charbon. 
Second Annual Heport, 1889. 


MISSOTJm. 

MiBBoURi Aohicultukal Expbuimicnt Station : 

Bulletin No. 10, April, 1890.—Analyses of Apples at various Stages of Growth ; 
Bordeaux Mixture for Grape Hot; Comparative Testa of-SmaU Fruits and 
Potatoes. 

Agricultural Experiment Station of Nebraska ; 

Bulletin No. 1*2.—Field Experiments for 1889, * 

Bulletin No. 13.—Experiments in the Culture of the Sugar-Beet in Nebraska. 
Third Annual Report, 1889. 


Nevada Agricultural Experiment Station : 

Bulletin No. 7, December, 1889.—Meteorological Report for October, November, 
and December, 1889. 

NKW liAMPSIIlKBi. 

New Hampshire Agricultural Experiment Station: 

Bulletin No. 9, February, 1890.—Etfect of Food upon Milk. 

Bulletin No. 10, March, 1890.—Co-operative Fertilizser Experiments. 

ISriGW .TKItSKY. 

New Jersey Agricultural Collei.e Experiment Station: 

Bulletin No. 64, Deco'mber 31,1889.—Some Fungus Diseases oi the Cranberry. 

INKW Yomc. 

New York Agricultural Experiment Station: 

Bulletin No. 18 (new scries), November, 1889.—Testing of Dairy Breeds. 

CoRNiax Univeusity Agriculiural Experiment Station: 

Bnilelin No, 14, December, 1889.—The Strawberry Leaf Blight and another Dis- 
ease of the Strawberry. 

Bulletin No. 15, December, 1889.—Sundry Investigations made during the Year. 
Second Annual Report, 1889. 

I^ORTH: CAI^OEiIlSTA. 

North Carolina Agricultural Experiment Station: 

Bulletin No. 69, February 26, 1890.—Fertilizer Analyses. 

OHIO, 

Ohio Agricultural Experiment Station : 

Bnlletin VoL il, No. 8 (second scries), December, 1880.—Eighth Annual Eeporti 
1889. 

Bulletin Vol. Ill, No. 1 (second series), January, 1890.—^Experiments with Fota* 
toes. 

BuUetiu Voh nil No. 2 (second series), February, 1890«-^ommeicial Fertiliaere. 
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Till!! Pennsylvania State Coli^gb Agricultuiial Experiment Station : 

Balietiu No. 10, January, 1890.--Should Farnieraraise their own Vegetable Seeds) 
Notes on Varieties of Vegetables and Field Crops. 

RH:OX>ir. ISLAND. 

Khode Islani> State Agricui.tural Experiment Station: 

Bulletin No. 2, June, 18H9.—Description of the Station Farm. 

Bulletiu No. 3, September, 1889.—Stock Feeding. 

Bulletin No. .5, December 31, 1889.—Potatoes; Methods of Planting and Test of 
Varieties. 

SODTH DAKOTA. 

South Dakota Agricultural Experiment Station : 

Bulletiu No. 16, February, 1890.—Tbe Sugar-Beet. 

VIKUINIA. 

Virginia Agricultural Experiment Station : 

Bulletin No. 3, November, 188*).—Steer Feeding; Meteorological Record. 

Bulletin No. 4, January, 1890.—Tomatoes; Kiel I Tests and Chemical Compo¬ 
sition. 

WKST VIXiaiNlA. 

West Virginia Agricultural Experiment Station: 

Bulletin No. 5, June, 1889.—The Selection of Milch Cows. 

, . Bulletin No. 6.—Six Mouths’ Experience iu Running a Creamery; Improved Pro¬ 
cess of Handling Cream and Churning. 

WISCONSIN. 

Agricultural Experiment Station op the University op Wisconsin: 

Bulletin No. 22, January, 1890.—Report on Oats, Barley, and I’otatoes for 1889. 
Bulletin No. 23, April, 1890.—Prevention of Apple Scab. 

DOMINION OlSr CANADA. 

Annual Report of tbe Dairy and Creamery AssociatioiiH of the Province of Ontario, 
1888. 

Fifteenth Annual Report of the Ontario Agricultural College and Experimental Farm, 

1689. 




EXPERIMENT STATION RECORD. 



VoL 1, JULY, 1890. No. 6. 


BDITOEIAL NOTES. 

The exjHTieiice of the statioub ie already bringiug oat the uml of 
better luethode of inquiry in various lines. Among those may be men¬ 
tioned field experiments with fertilisers and in the cultivation of crops; 
tests of varieties; the analysis of feeding stnfts; and experiments in 
feeding. 

Whoever has had exiienence in field experiments and has taken the 
pains to look through the mass of retmrts of such work that has accumu¬ 
lated during the past fifty years in Europe, as well as in this country, 
must be impressed with the smallness of the visible result in proportion 
to the expenditure of labor, thought, and money. The gieat difliculty 
Is that the conditions, particularly of soil and weather, aie entirely be¬ 
yond not only the experimenter’s control, but also his means for meas- 
uiing them; and what is still worse, inequalities of soil which ai e bidden 
from his observation are often responsible for a large part of the dif¬ 
ferences in yield, so that the results give entirely wrong answers to the 
questions he is studying. While the importance o| duplication of trials 
and of eontinaing t;^em through a series of years can not be too strongly 
insisted upon, it is also very desirable that investigations should be 
tnade with special reference to the improvement of the methods of ex- 
pmimenting. 

In experiments on the feeding of domestic animals, one chief source 
of error is found in the differences in the individual animals expori- 
mented npon. Indeed, it is becoming a serious question as to how far 
«ad nnder what drcomstances a trial with a small number of aui- 
mads may be retied upon for any general conclusion. It is becoming no 
less a question wfeether trials extending through short periods, a few 
dsjsrs we weeks, have the value that has been commonly assumed for 
Again, such results as those lately reported by Professor Bab- 
eoekipf the Wiscoatiu Statimi, and by others, upon the variations in the 
qwmtity aud oompositioB of the milk yielded by tbe same cow with the 
game food bat under difkaont sorronudiugs or witlj^ different methods 
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of milkiag, emphasize strougly the long felt want of a better nuderscaad-' 
ing of the physiological laws by which the produotiou of milk is gov¬ 
erned. The same principle applies, though in diftereub ways, to the, 
production of beef and pork and to the other things for which animals 
are bred and fed. 

The need of more accurate study of the chemistry of foods and feed¬ 
ing stuffs has already been reforreil to in the publications of this Office. 


Beoent criticisms in the public pross of one of the most interesting 
and valuable of the investigations reported by the stations have called 
attention anew to the importance of putting such accounts of the sta¬ 
tion researches and their results as aie intended for the general public 
into form so clear, brief, and free from technical expressions that un- 
scieutifiu I'caders will easily understand them and see their valne. In the 
case which we now have in mind the investigations \were described in 
a report of considerable length. There was a mixture of technical de¬ 
tails and popular explanations, of scientific discussion and practical con- 
clnslous, andthongha summary was given, its style, like that of thebody 
of the article, was verbose and obscure. It was clear that some of tho 
criticisms referred to would not have been inado if the reader had un¬ 
derstood the real drift of the experiments. Apparently the impression 
left upon the minds of the critics was that though the iuvestigatious 
might be interesting from a scientific standxioiut, tho results were of 
little use to tho farmer. In fact, however, there was every evidence 
that the work had lieen done in a thorough, ingenious, painstaking, and 
decidedly creditable way, and tho outcome promises to be of great 
and immediate practical ^uefit. Uad the work been reported more 
carefully, it would doubtless have received fewer strictures and more ap¬ 
preciation. 

The published, accounts of investigations which give detaUs in scien¬ 
tific form for scientific readers should be carefully distinguished from 
popular accounts in which the results, with needed explanations, are 
put into convenient shape for nuscientifle readers. The efibrt to com¬ 
bine the two things often results in such an abridgment of details and 
such illo|^cal order in the presentation of facts that the expert is in- 
olined to qnery whether the experimental work was well done, while 
the practical man is so ooufased by the mass of material and the tech¬ 
nical terms that he is liable to miss or misanderstirnd the very parts 
which were especially intended for him. ^ 

The ideal station publications would include at least these two classes, 
the one for the student and investigator and the other for the pcaeiiiMti 
fhrmer and general reader. The detailed report would contain fhU 
reeords of investigations and be issued in small editions^ The pnbUea- 
tions of the second class would bo bulletins ot other popnlar aoconuts 
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oimilated ia large uumbere at comparatively siuali expense, thus elK- 
eieutly distributing the fruite of station work. Such adivision of publica¬ 
tions would secure for the stations greater sympathy and support from 
the farmers, and at the same time raise the estimate of the scientific value* 
of their work amongtbose who are qualified to judge of it. This method 
is, in fact, pursued by a number of stations and with very satisfactory 
results. 

But while detailed and systematic records of experiments in small 
editions for men of science, and short, plain, straightforward, practical 
accounts for every-day workers on the farm are needed, it is not as yet 
practicable for all the stations to adopt a uniform system of publica¬ 
tions. In some cases the detailed accounts are published at State ex¬ 
pense, in annual reports to the legislature or otherwise. In a<ldition to 
these a number of the stations successfully distribute short, popular 
bulletins at comparatively little cost. This plan in some cases works 
a«lmirnbly. In other cases publications of only one class are attempted, 
either because the station has to pay the whole expense of publication, 
or because it wishes to avoid .all expense except that which is defrayed 
from sources outside of its own treasury. But might not every station 
in some way provide jmpular statements of the results of its work ? If 
it fails to do this, does it entirely fulfill its duty! 


The preparing of the report of an investigation is itself an art. To 
make it accurate in its scientific details and at tln^ same time clear, 
short, and practical is extremely difficult. To do this requires the ac¬ 
curacy of the investigator, the learning of the scholar, sympathetic 
sense of the wants of the practical man, and the highest skill in clear, 
terse, forcible expression. 

Among the prime requisites for an investigation are a clear defining 
of the specific question to be studied and methods to be followed, and 
the accurate recording of the results. In the report of an experiment, 
furthermore, it is very desirable that the question, the main fiicts, and 
the conclusions be clearly and briefly summarized. , 

The printing of the summaries in italics or other tyim different from 
the body of the artide is both attractive and useful. The reader who 
has only time for a hurried glance is helped and gratified by having his 
attention thus called to the gist of the whole matter, as well as by hav¬ 
ing it stated .so briefly and so dearly that he can readily understand 
andi remember i# 



mum 01^^ BULLETINS OF THE AGWCeiTUMl EXPERIMENT STATIONS IN 
THE UNITEI) STATES FROM JULY TO DECEMBER, 1889. 


J^^KT III. 


80UT11 CABOLIKA. 

South Caiolma Agricultural Experiment Station. 

tmvni of the Umvermiy of South (arohns. 

Locatioa, (Jolmulua. Director^ Joliu M McBr^de^ Pli i)., LL. D. 

BUL3.KT1N No. 6 (NEW SKKIE8), JULY, 1889. 

noa OHULEBA (pp. ^5-31), (iliustrateil).-—Au account of this disease 
and its treatment, compiled in large part from the reports of the Bn- 
reau of Animal Industry of the United States Department of Agricult¬ 
ure. As the result of his own investigations the author obtained from 
diseased animals a bacillus which he regards as identical with that 
described by Dr. Salmon as the cause of hog cholera, as well as some 
other bacteria which did not appear to have any connection with this 
disease. The bulletin is illustrated by two photo-engravings of the 
ulcerated cmcom ol diseased animals. 

BULLETIN No. 7 (NEW SERIES), OCTOBER, 1889. 

Meteorological data. Milton Whitney (pp. 3&-61).--The me¬ 
teorological conditions of the Kortuern and Southern States, especially 
the latter, as affecting t^ie growth of staple crops, are discussed. The 
temperature and moisture of air and soil and their relation to the de¬ 
velopment of t|ie cotton plant, are especial subjects of the article. Few 
the observation of soil temperatures, the author has devised a modified 
form of soil thermometer which records very oonveuiently the maxi- 
mam add minimam temperatures. In lack of a satisfactory method fw 
determining the amoant of moisture in the soil, the author has simght 
aud has found, as he thinks, one which will prove fatisfisetory ia tho 
ekotrioiti resistance of the soil, which changes with the moisture oouteni 
Though the details of this method are not completely worked <mt, it 
has led to some very interesting observations of physical propertitis of 
thesOiL , 

*^Oue of these is an aotuM movem^t of sMt partioles^ doe, i^rMfiy, 
techf|ogisgii||ti8t«r^ toihiutgeofteii^pnth^^ 
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m tiioe ig gome reason to believe, the changing atmosptteric pressure, 
’Which may explain in part the development of roots in the soil, the 
pbysicid action of manure, and the movement of moisture in the soil.” 

A series of tables give results and daily observations for eight months 
of mean, maximum, and minimum temperature of the air, with the 
daily range; mean height of barometer; pressure of water vapor in the 
atmosphere; mean dew-point; mean relative humidity;.rain-fall; max¬ 
imum temperature by the solar radiation thermometer; minimum 
temperature by the terrestrial radiation thermometer; dififerences in 
temperature between the terrestrial radiation thermometer and the 
dew-point; daily wind movement; mean, maximum, and minimum tem¬ 
perature of the soil with daily range at depth of 3 to 9 inches, and mean 
weekly temperature of the soil at depths of 3, 6, 0, 12, 18, and 24 
inches. 

«The meteorological conditions of the Southern States are particu¬ 
larly well adapted to the growth of cotton and rice, neither of which 
can be grown economically at the North, while the yield per acre of 
com, wheat, and oats is only a third of the amount obtained at tlip 
North and West. While these facts may be due in part to the methods 
of agricultural practice, they are undoubtedly due in large part to the 
general meteorological conditions of the respective localities. • * * 
The larger rain-fall and higher temperature at the South gives ns 
oonsiderably more moisture in the air, the dew-point being 10 or 12 
degrees higher than at the North. This gives almost twice as much 
moisture in a given volume of air. • • * These differences in¬ 
crease as we go further south, and we find in the really trojiioal coun¬ 
tries a very rank growth of vegetation, with naturally but small fruit 
production. In the greenhouse plants can be made to produce only 
foliage, or to flower, or fruit, almost at will, by regulating the nioistnro 
supply. The higher temperature and greater raiu-fall of the Southern 
States, therefore, will probably favor the production of foliage or weed 
rather than grain production. This will probably account, in large 
part, for the low average yield of corn, wheat, and oats, although where 
this growth is cheeked, as we irequeutly see from local causes, large 
crops of all these grains cau be produced in this State.” 

The application of these principles to the growth and culture of the 
cotton plant is discussed. Two periods in tho growth of this plant Viay 
be distingnished. The first extends from the time of planting, which 
in Sontji Carolina is about the middle of April, to the middle of the 
summer. This is the time in which the plant makes its growth of stalk 
and foliage, and gathers up nourishment to be later transferred and 
stored np in the seed. During this period tropical conditions are 
fovoKable, namely, moistnrein the soil from frequent rather than long- 
conttoned rain, high temperatnre with small daily variation, plenty of 
SQtodktoOp Uttie wind, and a high relative humidity of the atmosphere 
tpiradoee evaporation to a minimum. During this^ i«eriod everything 
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possible is done to prevent loss of water from the soil; grass and weeds 
are scrupnloasly excluded, and the surface of the soil is frequently 
stirred with the hoe or otherwise to conserve the moisture and increase 
the temperature of the soil. 

Now, if these conditions of high temperature and large proportions 
of moisture in the soil continue, the plant will keep on growing and de¬ 
veloping stalk,'will become perennial, and will produce only the coarser 
, grades and smaller yield of cotton found in many tropical couijtries. 
But the meteorological conditions change and the plant goes through a 
second period of development. In the latter part of the seksou in 
South Carolina the temperature rapidly falls, the rain-fall diminishes, 
the plant is changed from a perennial to an annual, the yield of cotton 
is increased, and the quality of the lint is improved. The second period 
is the fruiting period of the crop, when all the energies of the plant are 
turned to the ripening of the fruit. During this period the physical 
properties and conditions of the soil have an iraportai^ effect upon the 
crop production. It then becomes important to ripen the crop and to 
liroduce the fruit instead of the stalk and foliage; in other words, cot¬ 
ton instead of weed. Every means is taken tq dry out the soil, culti¬ 
vation ceases, and the soil is allowtHl to become hard'and compact, to 
favor the evaporation of the moisture. Orass and weeds are no longer 
feared, and rye and barley are frequently sown during the last i)art of 
the season, being supimsed by many to be of value for drying out the 
soil. In the stiff soils or in the bottom-lands there is often an excess of 
moisture, and the crop is inclined to mature late, and often fails to open 
before frost 

On the islands and in the country immediately adjoining the coast 
the fine grades of sea-island cotton are produced. Tn thelower pine belt, 
which is farther back from the coast, and on tlie ridge lands, the cot- 
ton-is coarser. 11 is urged that differences in moisture and temperature 
account for these differences in the crop; that the finer grades of 
‘cotton are produced only where the physical conditions of atmos¬ 
phere and especially of soils are fitted for the development of the weed 
in the early part of the season and of the fruit in the latter i>art, and 
that in some casesphysical conditions of the soil have been sp improved 
by tillage as to make a very marked difference in the crop. The author 
hopes to be able to determine the diffbrences in physical characters of some 
of the principal soils of the State, with a view to getting light upon 
tlie means by which the systems of tillage and cnltnre may be so regu¬ 
lated as 4:0 adapt temperature and moisture of the soil to sneeessfnl 
■ ppwth of the finer grades of cotton over larger areas of the State. 

9n the dev4opment of the cotton roo1 »,—^Theroot system of the cotton 
pl^t is natnrally small and the individual roots are small and delicate. 
Afiipr the first picking of cotton, eight plants which bad grown on. light, 
sau^ soil having sandy subsoil, were dug up and examined. The 
extended straight down below 2 or 3 fret,^ The 



316 


loots eommenoed about 3 inches below the surface, and for the most 
part did not go below 9 inches. Out of more than twenty jdants ^rown 
on heavier loam soil, with compact subsoil, only one was found with 
well-develoimd tap-root below 9 inches. Most of the lateral roots com¬ 
menced and were (iontained within 3 to 9 inches of the snrfivce. 

SOUTH DAKOTA. 

South Dakota Agricultural Experiment Station. 

Department of South Dakota Agrieutlural (hllvge. 

Locat ion, BrookingH. Director, Lewia Mcl-outli, Pli. 1 ), 

BULLETIN No. 15, NOVEMJIER, 1881). 

Fokkstry, 0. A. Keffer (pp. 3-28).— This contains a weather 
record for thirteen months, beginning Sei)teml)er, 1888; a di<igram of 
the forestry plantation of tJie Station, with the names of varieties of 
trees on each plat; a brief account of the treatment which this 
])lantation has received, and a tabular record of the growth of each 
variety in inches, from May to September, 1889, inclusive; a similar 
record for the seedling forest plat; notes on the develoinnent of roots 
of a few seedling trees examined; a similar record for the cuttings of 
several varieties and grafts of llussian poplars; a record of the growth 
of trees on the College lawn during 1887,1888, and 1889 ; a record of 
the growth of eleven varieties of evergreens; notes on six varieties of 
evergreens grown from seed; suggestions as to the planting of trees 
on timber claims, and notes on fourteen varieties of trees worthy of 
trial in South Dakota, viz.: white elm, box-elder, green ash, white 
birch, yellow birch, European larch, cotton-wood, a llussian po]dar 
( Popuhis certinemis), black wild cherry, white oak, butternut, black- 
, walnut, white pine, and B(!ofeh pine. 

TENNESSEE. 

Tennessee Agricultural Experiment Station. 

Dejm'tment of the Univereilg of Temesnev, 

Location, Kuoxville. Director, Charles W. Dabney, jr., Ph. D. 

BULLETIN VOL. II, No. 3, JULY, 1889. 

COTTON-SBBn HULLS AND MEAL AS FOOD FOE LIVE STOCK, W. 
E. Stone, Ph. D. (pp. 47-50).—This contains an account of the re¬ 
sults of inquiries concerning the use of cotton-seed bulls and meal as 
food for live stock, as practiced in the vicinity of oil mills at Memphis, 
New Orleans, Houston, Ilaleigh, Little Bock, Atlanfo, and elsewhere 
in the Bouth. Analyses of the hulls and meal, and of mannfo from 
AUimals fed on hulls and meal, are also given. The practice of feeding 
ec4ton-seeil hulls to live stock seems to have begim as early as 1870, 

. sbon after the iatrodueiion of the oil industry. “ But prdbably the first 
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attempts at systematically feediug an exclusive ration of hnlls and meal 
on a large scale have been made within four or five years.’’ Thousands 
of cattle are now ted on these materials in the vicinity of the oil-mann* 
fiiictunng centers. The hulls consist of fragments of seed-coats one 
sixteenth to one fourth inch in diameter, of dark brown color, very tongh 
and leathery, and entangled in a mass of cotton fibers, which still ad¬ 
here to the ontside of the hulls and which the ginning process fails 
to entirely remove. It is apparently the driest and most tasteless form 
of animal food which could bo found. In spite of this, it is said that 
animals which have never seen the bulls or meal before soon acquire an 
eager appetite for them, and after a few days prefer snob a diet to one 
composed of bay and corn. Probably this is due to the meal rather 
than the halls, which, as already noted, are well-nigh tasteless.” 

The chemical analyses show that the hulls contain a large excess of 
non-nitrogenons matter, while in the meal there is an equally large ex¬ 
cess of protein; therefore when combined, the hulls and meal make a 
mneh better ration for stock than does either used aliftie.. 

The mannre obtained from this method of ieeding is quite rich in 
nitrogen, phosphoric acid, and potash. “ Gardeners and planters in the 
vicinity of the stock yards are loud in their praise of Its value. 

“ Our investigations seem to justify the following conclusions: 

“ (1) The practice of feeding cotton-seed hulls and meal as an exclu¬ 
sive diet is well established and increasing in the vicinity of the centers 
of the cotton-seed oil industry. All the information available indicates 
that the practice is economical and profitable. 

“ (2) It seems in no way harmful to the healtli of the animal nor to 
the healthfulness of the products (beef and milk) resulting. 

“ (3) The diet seems adapted both to the production of beef and mnl- 
ton as well as milk. 

“ (4) The average ration should consist of 25 to 35 pounds of hulls and* 
6 to 8 pounds of meal daily. 

“ (5) The hulls are a cheap and ofthetive substitute for hay. 

“ (fl) The mannre produced by this system of feeding is an important 
factor in coosideiing its profitableness.” 

BULLETIN VoL. II, No. 4, OCTOBER. 1889. 

Grasses of moitntain meadows and deer parks, P. L. Scrib¬ 
ner, B. S. (pp. 69-67).—“The high nutritive value of the pasturage 
on the elevated meadows along the slopes of the mountains of Eastern 
Tennessee and Western North Carolina js well attested by the fat and 
sleek appearance of the thonsands of horses, cattle, and ^eep which 
range over th^se meadows firom May to Octo^.” Similar donditiOns 
exist in the mountain meadows among the Bocky Mountains (wliMJe 
such meadows arc called “ deer parks”) and the Alps. 

In July, 1889, the authw visited Itoan Mountain, situated bn tile 
border line between Tennessee and North CwoUna, and on hr 
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near tbe sammit of the moantain twenty-five species of grasses, a list 
of which ^ given in the bulletin. Notes on a number of these grasses 
are given, but especial attention is called to Tennessee or mountain oat 
grass (Dmtlumia compresta). Analyses of samples of 1). comprma were 
made by the Station chemist and compared with those of D. Hpicata, 
orchard grass {Daetglisglomerata), timothy (PfeZeM)ttpm<en#e),andlierd’s 
grass {AgrostinviUgaris), made elsewhere. 

“ The two species of JDanthonia make a mostfavorable showing beside 
the others, and of the two, D. comprma is evidently the better. In pro¬ 
tein and fat it shows a higher i)ercentage than any of the other's, stand¬ 
ing much higher than timothy, while with only one slight exception 
(herd’s grass) the fiber it contains is lower. After making all due al¬ 
lowances for variations in samples and in conditions, the Danthouias, 
especially />. comprma, may safely be classed with our most nutritions 
grasses.” 

OHBMIOAL composition of STEAWBEEEIES, W. E. STONE, I’n. D. 
(pp. 69-77).—^This incindes analyses of twenty varieties, showing the 
amount of water and dry matter, and the composition of the dry matter. 
The following table gives the average of the results obtained: 

Poi cent. 


Wat/fT ....... 90.52 

Bi'v matter. 9.48 

Contained in dry irmttor^glucose. 4.78 

Increase of glueone by uivoT«ioii, caloulatod ae cane sugar. 0.58 

Free acid, as malic—..1. l.J^7 

Ash. 0.52 

Crude fiber. L55 

Ether extract. 0.64 

Crude portein. 0.99 

Non-nitrogenoiis extract. 5.70 


Tests op vaeieties of steawbeeeees, 0. S. ri.xTMn. H. B. (i)p. 
78-8fi).—Notes on twenty-fonr varieties are given. On the basis of qual¬ 
ity alone the following varieties are recommended in the order given: 
Prince of Berries, Sharpless, May King, Bidwell, and Parry. For qual¬ 
ity, productiveness, and salableness the following are recommended in 
the onler given: Sharpless, Jumbo, May King, Indiaua, and Jersey 
Queen. 

special bulletin a, SEPTEMBER 1, 188!). 

The Aemy-woem (pp. 2, 3).—This was issued in response to a request 
ftqm planters, made on tbe appearance of the army-wonu in considera¬ 
ble numbers in the cotton fields of Western Tennessee, and contains a 
brief account of this worm and the means for its destruction. 

SPECIAL BULLETIN B, OCTOBER 16,1889. 

Analyses op oommebctal febtilizbrs, W. E. Stone, Ph. I).1[pp. 

Ati ftlyaes of samples of seven brands of coippmercial fertilizers 
In the State. 
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TEXAS. 

Texas Agiioultural Expeilmeut Station. 

Department of Agrieultural and Ifeclhonieal College of Texae. 
liooation, Collogo tstation. Director, F. A. Onlley, M. 8. 

BULLETIN No, 7, NOVEMBER, 1880. 

OoiTON ROOT ROT, L. H.Pammel,* B. Agr. (pp. 6-30), (illustrated).— 
This contains an account of the conditions under which the disease 
occurs, the various theories legstwiing its origin, its general characters, 
the fungus thought to cause the disease, the useful plants and trees, 
and the weeds affected by this fungus, the botanical characteristics of the 
fhngus, other fungi found in the roots of cotton, the quality of the lint 
of diseased cotton, and experiments with the seeds of diseased cotton, 
with fungicides, and in the use of fertilizers and the rotation of crops as 
preventives. There are also suggestions as to the treatment of infected 
forest and orchard trees, and a summary of fifty-seven replies from forty- 
seven counties in response to a circular sent out by the Station. Nu- 
merouB references to American and foreign literature on this and kindred 
subjects are given in foot-notes. The bulletin is illustrate<l by live plates, 
with figures showing portions of diseased plants and vi(‘ws of the fungus 
in diflerent stages. The following summary is taken, with some altentr 
tions, Horn the bulletin: 

Hoot rot of cotton occurs in soils of various kinds, but is worse in 
black, cretaceous soils which are imorly drained. Moisture and heat 
are favorable to its development, but the character of tlie forest growth 
has nothing to do with this disease. “ It occurs alike on the mesquite 
soils ot Travis and Hays Counties and the post-oak lands of Eastern 
and the bois d’arc lands of Northern Texas.” Theories as to its origin 
founded on the chemical constituents of soils and especially on the 
“ alkali ” present in many soils, are not sustained by the facts. Alkali, 
as the term is used, is very vague, and does not apply to the Texas soils 
where cotton dies from I'oot rot. In. California cotton succeeds admir¬ 
ably on “ alkali ” soils, while fibrous-rooted plants do not thrive on such 
lands. In Texas, on the other hand, the fibrous-rooted plants, like 
grasses, do not die from root rot. “Seedling rot” and “sore shin” 
should not be confounded with root-rot. “ Seedling rot” aftfects only 
young plants. The bacterial disease of com, described by Professor 
Burn'll, t sometimes occurs in fields where cotton died the previous year 
from root rot, but is entirely distinct from root rot of cotton, sweet- 
t»otato, etc. 

Boot rot of cotton is caused by a fbngns, Ozomum ouncomaei, invari¬ 
ably found on roots which have died from this disease. If plants are 

*Mr. Pftmmel is at present engaged in special work iyi botany for the Iowa Station. 

t See Illinois Station Bulletin No. 6, an abstrset of which is given in the &cporl- 
mout Station ReoCni, Vol. 1, No. 4, p. 190. 
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escRinincd before they have wilted, a white, moM-like fniigas, the early 
stage of Ozmium, will be found on the surface of the roots as well as in 
the medullary rays aud vessels. Young plants m jmts inoculated with 
threads of JjJie Ozonimn died of the disease. The wart-like bodies found 
on the roots of cotton and other plants affected are njasses of the fun¬ 
gus and retain vitality for a long time. The Osonium does not, how¬ 
ever, produce the knotty bodies often found on the roots of diseased 
apide-trees. A large number of plants are affected by this fungus, as 
sweet-potatoes, apple and some forest trees, and akso the weed known 
as common sida (Sida spinosa). The Ozoniuni^ prepares the way for a 
large number of saprophytic fungi, like Ulueor and PenioilHvm, which 
coinjilete the destruction begun by the root rot. A tungus capable of 
producing rot in 8weet-potato<‘8 and jonng cotton was isolated from 
rotten sweet-jiotatoes by the antlior, but ho is not sure that it is con¬ 
nected with Osonium. The lint trom jdauts affected with root rot is 
much inferior in quality. Seeds from diseased stalks showed good 
capacity for germination. 

Treatment .—Fungicides <lid uot cheek the liseaso, except chloride of 
lime, and whore this was used no cotton was produced. Itotation of 
crops is advised as ])ra('tu!<ally tin only thing, so fsu’ as known, which 
will stop the disease. Grasses should be grown in the rotation, allow¬ 
ing three yeais to intervene before cotton is again planted. Care 
should be taken not to obtain plants from an infected nursery or Held. 

lltILLETIN No. H, Dl’.CEMIlKK, iss!). 

WoiiK IN iloBTioiiLTURE, T. L. PiKUNK, 11. S, (p]). .3-311).—This in¬ 
cludes seven articles under the following heads: (1) Notes on experi. 
mental \ineyard. (3) Experiment with strawberries. (.3) Notes on 
blackberries and rasjiberries. (4) Notes on grasses. (5) Best varie¬ 
ties of fmits for the different sections of Texas, with notes from cor¬ 
respondents. (6) List of fruits growing in experimental gr-ounds. 
(7) List of forest, shade, aud ornamental trees in College arboretum and 
of shrubs growing on the cam]>u8. 

'Notes ow capermental vineyard (px). —This includes brief ac¬ 

counts of the downy mildew (Peronoepora vitioola, l)e B.), iiowderv 
mildew {Uneinvla spiralis, B. and 0.), black rot, {iMstadia bidwellii, 
Viala and Eavaz), grnpe-leaf blight (Cladosporimi viticolum, Viala), 
leaf-spot disease [PhyllosUcta Jahrusew, Thiim.), and anthracnose {Spha- 
otdoma ampelinum, De B.), with suggestions as to remedies; and notes 
and a tabular record for sixty-flvo varieties of grapes, with reference to 
the iitJary caused to them by ftnigi ami by insects, especially the leaf 
roller. 

Meperimewts with strawberries (pp. 10-21).—A tabular record of yield 
and period of Iwaring, together with descriptive no^s, for twenty va- 
riettes. 



Jiratea on bkuMmies mA rtupb&rim (pp. 21,22).—Brief notes on sin 
varieties of blackberries and foar of raspberries. 

Fotes on grtmeo (pp. 22,23)—Brief notes on tests of FatpaHwn diU 
atatum, P. platgcaule (especially commendetl for pastures and as witb* 
standing drouth), P. pubiflorum, tall fescue {Fi^^tuea eIarior),1!bU meadovr 
oat grass {Arrhenatherum mmaoeum), orchard grass {DactglUglomeratn), 
bnffialo grass (Buehloe daetgloidea), and Ohlorio nertmUata. These are 
in continuation of the report on experiments with fifty-three species of 
grasses aud forage plants, in Bnlletin No. 3 of this Station. 

Bent varieties of fruits for the different seetions of Texas, with notes 
from eorrespondents (pp. 23-33).—A tabulated record of replies flfom 
thirty-one fruit growers in Texas to inquiries regarding the best varie¬ 
ties of grapes, apples, pears, plums, peaches, blackberries, strawberries, 
hedge plants, and trees for wind-breaks, with extracts from the letters 
of these correspondents. “ It will be noticed that very few new varie¬ 
ties are recommended, showing that those who have the most experi¬ 
ence prefer the old reliable varieties, that sell at the lowest prices at 
the nursery.” 

List of fruits growing on the experimental growls of the Station (pp. 
33-37).—This includes 63 varieties of apples, 27'of pears, 161 of peaches, 
65 of plums. 12 of apricots, 4 of cherries, 2 of quinces, 10 of persimmons, 
9 of figs, 2 of pomegranates, 5 of oranges, 2 of guavas, 1 of cassava, 96 
of grapes, 6 of blackberries, 5 of raspberries, and 83 of strawberries. 

List of forest and shade trees in the College arhoreium, and of shrubs 
growing on the campus (pp. 37-J19).—These include more than one hun¬ 
dred and fifty species. 


VKllMONT. 

Vermont State Agricultural Experiment Station. 

Deparfmest of University of Vemont, 

Location, nnilingtoii. Director, W, W. Cooke, M. A 

BULLETIN No. 16, JULY, 1889. 

Testing milk at oreameeies (pp. 2-8).—^The investigations of the 
Station made at creameries in Vermont in 1888, showed that in eleven 
trials from 5 to 16 pounds, and on the average 10 pounds, out of every 100 
pounds of fat actually contained in the milk, were left in theskim-milk 
and buttermilk, bnt that from 14 to 22, and on the average 18 poiuids, 
of water and salt were added to the 90 pounds of fat obtained in the 
butter; so that the atpount of marketable butter ranged from 101 to 115 
pounds,' and averaged’108 pounds. 

Short’q method of determining fat in^milk was tried at the Station 
with fairly good results. It was found desirable, however, to heat the 
milk longer than the instmotioos given fox the use of this method pie- 
scribed, Attention is called to the necessity of being sure that the 
tubes for this method ftaruirited by dealers are lehnhte. 
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At the creameries in this State the milk or cream is paid for either 
on the basis of the quantity delivered, without re;^ard to the amount of 
buttmr fat it contains or the amount of butter made from it; or by the 
imioaut of butter produced. The object of Short’s and other similar 
methods is to determine the actual amount of fat in the milk or cream 
delivered, and use this as^a basis of payment. The methods of calcu¬ 
lating the sum to be paid the dairyman on this latter basis are illus¬ 
trated and tables given to facilitate calculations. 

BULLETIN No. 17, OCTOBEfi, 1889. 

Test of dairy oows at Vermont State Fair, September 4, 
1889, W. W. Cooke, M. A. (pp. 3-16).—This gives an account of a com- 
{wtitive test, under direction of the Station, of the milk and butter from 
nine oows of three different breeds, with tabular recoids of the results. 
There is also a table showing the results of tests of milk of six of the 
same cows at home. Dilhculties couue(‘>ted witli the trau8])ortatiou of 
the cows to the fair grounds and the handling of the milk there, as well 
as the fact that the cows did not do as well at the fair as at home, 
interfereil with the success of the trial. 

VIRGlIiriA. 

Virsiiiia A^cultural and Mechanical College Experiment Station. 

Department of Virginia JgrienHural and Meehanical Collegi. 

Location, Blackdbarg. Director, William B. Prvstou. 

BULLETIN No. 2, OCTOBER, 1889. 

Experiment orchard and small fruits, W. B. Alwood (pp. 
3-16).—An account of the arrangement of the Station’s experimental 
orchard of 16 acres, and a list of varieties of fruits under culture, iu- 
duding 106 vmrieties of apples, 11 of crab-apples, 4 of quinces, 32 of 
pears, 43 of peaches, 33 of plums, 4 of apricots, 6 of nectarines, 20 of 
cherries, and 3 of Japanese persimmons; 23Varieties of raspberries, 
14 of bl^kberries, 8 of currants, 6 of gooseberries, 66 of strawberries, 
82 Amencan and European varieties of gmpes, and 21 species of wild 
grapes. 

BULLETIN No. 3, NOVEMBER, 1889. 

Febdino experiments, D. O. Nourbe, B. S. (pp. 3-10).—In view 
of the present unprofitableness of stock raising in Virginia, this Station 
proposes to give considerable attention to feeding experiments vrith 
'steers, hogs, and sheep. 

In ^ experiment reported In this bulletin, eighteen steers from the 
Stetioa herd Were used, l^y were divided into nine lots of two ani- 
nilils each, and each lot was ^ a diSbrent ration. The feeding stuf&, 
Vflkidl woM) fed in various oemMnations, were bay, wm meal, bran, 
|«tiiOB-«eediaei^whoteeetn, silage, and roots. Ko analyses of the feed. 
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ing (ituffii are givou. Thd feeding jieriod was only five weeks, besules a 
preilininary period of ten days. Details arc given in eight tables, the 
data inclnding weight of steers, total amount of food and of dry matter 
eaten, dry matter eaten and increase in weight per 100 ponnds of live 
weight, ratio of gain or loss in live weight to dry matter eaten, cost of 
feed for whole periotl and per pound of increase of live wjeight In sum- * 
ming up the eximrimont it is stated that, taking the value of the ma¬ 
nure into account, the cost of the feed was about the same for each 
animal; the greatest increase was with a ration of a wide nntritivo 
^ ratio, and when corn was the principal grain fed; the most economical 
food was com meal, or whole com, hay, and silage; and the cost per 
}>ound of increase in live weight varied from 8 to 29 cents. 

Mktbobological bbooed, W. II. Bbtnolds (pp, 11-16).—A tabu¬ 
lar record of daily observations of the temperature of the air and soil, 
barometric pressure, dew-iwiuts, and^ atmospheric humidity daring 
July, August, and September, 1889. 

WEST VIROmiA. ' . 

a 

West Viigiuia Agricultural Experiment Station 
Doparfmenl of Wfsi Virginia UnhtnUii; 

Local ion, Morgantown. Director, Jolm A. Myertj, I*h, I) 

BULLETIN No. C. 

Six months’ KXrKBIENOE in BUNNING a OBBAMRBY—an IMl’BOVED 
PEOOBRS OK HANDLING CREAM AND OHDBNINO, .1. A. MyKBS, PH. D. 
(pp. 142-152).— III its efforts to promote the dairy interests ol West Vir 
ginia the Station has found it necessary to work along the following 
lines: (1) to convince the farmers that it would probably pay them to 
patronise creameries; (2) to create a market for West Virginia creamery 
bntter; (3) to obtain reasonable rates and facilities from railroads and 
express companies; (4) to overcome the difficulties incident to any new 
commercial entcriirise; (5) to demonstrate to the farmers that it is pos¬ 
sible by a proper management* of their cows to conduct a creamery 
through the winter as well as through the summer; (0) to advance our 
knowledge of the chemistry of milk and butter, and to improve npon the 
methods of handling Imth these products. The difficulties experienced 
in gaining the confidence of the farmers, commission merchants, and 
customers are described. The Station creamery hae succeeded in secur¬ 
ing a demand for its products which exceeds its ability to supply, and 
whmas when the Station began this work, less than two years ago, 
there was only one creamery in the State, now there are at least six. 
^Ute ooipposition of milk and batter is explain^, and the losses which 
ooQor in handling bn^r and in failing to separate all the fat from the 
milk are disonssed. The figures of Prof. 0. W. Wulff,* of the ludiaua 
Statioh, mi this latter point are given and commented no. 
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The dififereoce iti the batter yield from different cuwe ie uleo calcu¬ 
lated. It is shown that if there is an avera;;e difference of L.25 per cent 
in the fat in the milk of two cows, each yielding 0,000 imunds of milk a 
year, there will be a difference of $22.00 a year in the receipts for the 
butter from these cows when batter averages 30 cents a poand. This 
calculation allows for a loss of .22 per cent of fat in the buttermilk 
due to the imperfect extraction of the fat In churning. This is a much 
smaller loss than occurs in the ordinary handling of milk at farm¬ 
houses. The Station attempted to save this waste and at the same time 
improve the butter by ohnrning sweet cream, but found the loss of fat 
in the buttermilk under this system as ordinarily managed much larger 
than when the ripened cream was churned. It then occurred to the 
creamery man, Mr. A. 0. Magruder, that by running the sweet butter¬ 
milk through the separator more of the fat could be secured. This 
method proved to be very successful, only a trace of fat (less than .X 
per cent) being left in the buttermilk, as shown by tests with the lacto 
butyrometer, lactocrite, and by Short’s method. 

By thin procesH, it will be seen that the iniJk i« skimmed by the separator until the 
butler fat is extracted almost to within the limits of ohemicul analysis. The cpiality 
of the butter is maintained and it Is all haudled in the granulated condition just as 
if it bad been churned in the usual way. 

The milk at the creamery is delivered sweet every moruiiig, and cnihracos the 
evening and inoniing milkings. When the weather is suflicieutly waim to cause the 
milk to sour, the milkings are brought to the creamery in separate vessels. The milk 
as delivcx^d by the farmers is immediately run through the separator, ami about one 
fifth thrown out as cream. The other four lifths is taken lunue by the farmers as 
skiiii-niilk. As soon as we aie done separating, the cream is cooled to from 50 to 55 
degrees to remove the animal beat and reilucoitto the proper temiienituie for churn¬ 
ing. It is then put into a Blanchard revolving churn and churued at from tbiity- 
eight to forty ri^voliitioiis to the minute until the butter granulates in the usual man¬ 
ner ; when ibo oburn is stopped, aud the buttermilk is drawn off and again run tbrougli 
the separator^ as inontioucd before. 

^ * It remains tt> be tried in other creamerios aud tested in other laboratories 

as to whether the process is worthy of general acceptation. With us it has v\orked 
well. 


WISCONSIN, 

Agricultural Eaeperiment Station of the University of Wisconsin. 

Departnwni of UniverttUy of Jflsconsin, 

Location^ Madison. Director, W. A. Henry, B. Agr. 

« 

BUIXETIN No. 20, JULY, 18«0. 

Noxious weeds of Wisconsin, E. S, Goff (pp. 3-29).—The text 
' of the amettded weed law of tlus State, approved April 16,1889, is 
given. The first section reads as follows; 

SlSOTXOK I. Every person and corporation shall destroy upon all lands vrhich he or 
ihfiy shall own, occupy or control, all weeds known as Canada'thistles {Cinitm V* 
fMe), burdock (Xoppo white or ox-eye daisy (Leuemihmum 

Utapdhttgon or toad^ilas: {Unuurkt eafyoHs), cocklebur ^Xanih^m MrmiAHtm), mvr^ 



8U 

tbmtlo (&MU)ht(« artwitci*). wur-dook And j^ellow doek (Bmm crupiu), »t etusb tmtumd 
m wuch m»nuor as shall prevent their bearing seed. In like manner shall he or they 
also destroy any of the above-mentioned weeds standir^ or growing as far as the cen¬ 
ter of the pnblic highways, lauds or alleys adjoining the lands owned or ooutooUed 
by him or them. 

The law provides for the appointmoQt of commissioners to destroy the 
weedsoQ lauds uegleoted by the owners aud for the addition of the expen¬ 
ses involved to the taxes levied ujioa these lands, the object being tp pre¬ 
vent the spread of weeds from the lauds of negligent owners to those of 
persons who carefully obey the law. The species of weeds named in 
the law and six others are described and illustrated in this bullettn, and 
suggestions made as to the best methods for their eradication. 

nULLETlN No. ‘21, OCTOBER, IttSSl. 

CoaiPAKATIVK VALUE OP WARM AND COLD WATER ROB MILOH COWS 
IN WINTER, F. il. King (pp. S-30).—^The chief object of the experi¬ 
ments hero reported was to ascertain whether it is trije, as many farm¬ 
ers believe, that warm water increases the yield of niMk, and if so, 
whether this increase affects the volume simply or the weight of the 
solids contained to an extent which would iqake it remunerative in 
general practice to warm the water for cows. 

Six cows were placed in stanchions side by side in two groups of 
three each, and fed a daily ration of 5 pounds of bran mixed with 2 
pounds of ground oats and 6 pounds of hay, together with what dry cut 
Ibdder they would eat up clean trom January 21 to March 25. During 
this time the cows in every way received similar treatment, except that 
when one group of cows received water at 32° F., the other received 
it at 70° F. The experiment was divided into three periods of six¬ 
teen days each, having intervals between them. At the close of the 
first and second periods the temperatures of the water were reversed 
for each of the cows in order to eliminate, so fi»r as might be, the iudi- 
viaual differences of the two groups. 

Details are given in a number of tables aud deseribedatoonsideralde 
length. A more complete record of this experiment may be found in 
the sixtli annual report of this Station for 1^9. 

The following summary of results ^^for these six cows while under 
experiment” is taken from the bulletin: 

(1) While on warm water they gave on the average 1.002 poaods cl 
milk per cow per day more than while on cold water, or 6.23 per cent 
of the genera! average daily yield of 16.06 pounds. 

(2) They drank on the average, daily, while on cold water, 63 pounds, 
but while on warm, 73 pounds, or 10 pounds more per cow, 

(3) They ate more while on warm water than while on cold, and at 
the rate of .74 pounds of com fodder per oow per day. 

(4) An increase in the amonut of waterdrimk was ctrineideBt with ad 
inoreaae in the quantity of ntilk given, end this was time inespeotisf tfi 
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. whether the water was warm or cold, an increase of lOpoaiuls lu every 
100 pounds ol water drunk, being accompanied by an increase of nearly 
1 pound in every 100 pounds of milk given. 

(5) The cows consumed solid food, while on warm water, at the rate 
of 1.44 pounds for each pound of milk produced, and while on cold 
water, at the rate of 1.64 pounds. 

(6) An increase in the amount of water drunk, when the temperature 
of the water remained the same, was associated with an increase in the 
(unount of water in the milk without a notable increase in the total 
sohds. 

(7) An increase in the temperature of the water ilrunk, when the 
quantity remained the same, was associated with an increase in the 
total amonnt of solids produced. 

(S) There was a daily fluctuation in the percentage of water in the 
milk associated with a fluctuation in the amonnt of water drunk. 

(9) Five cows manifested a strong preference for water at 70° over 
that of 32°, but one of the cows showed an even stronger liking for the 
iced water. 

(10) With but one exception the cows, while they ate less and drank 
less daring the cold water periods, weighed more at their close, and with 
but three exceptions weighed less at the close of the warm water periods. 

(11) With butter at 20 cents imr pound, skIm-milk at 25 cents per 
cwt., corn fodder at $6 per ton, and the cost of warming water for forty 
cows one hundred and twenty days at $15, the results obtained from 
the cows in this experiment indicate that a net gain of $21.30 would be 
realized on a herd of forty cows averaging 10 poun<ls of milk per cow 
per day, and at least $10 on a herd of twenty, and $5 on a herd of ten 
cows. Counting corn fodder at $10 per ton, the net gain on a herd of 
forty cows would still be $12.48. 
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daetyloidet, notes on, Tex. Sta — 320 

Buckwheat middlings, analyses of, Conn. 

State Sta... 15 

varieties, Xowa Sta... 2f 2 

Buds, apple. Investigation of, Iowa Bia — 43 

BnlTalo beetlo, notes on, Has ^ Hatch Sta .. 224 

BniUltngs of Alabama College Station. 7 

Kebraska Station . 121 

Korth Carolina Station. 286 

Bulletins, station, received Office of Ex¬ 
periment Stations. 52,113,172,241,304 

Burdock, Wisconsin law concerning, Wls. 

Sta. 323 

Butter, competitive exhibition, N. H, Sta .. 130 

effects of dilTereut methods of sot 
ting milk, Ala. Collogu 

Sta. 184 

heating milk, N.T. Cor 

nellSta. IS'i 

making, action of baoteria, Conn. 

Storrs Sta . 133 

In the Sooth, Tex. Sfc:i... 151 

flonrersof losBjW. Vn.Sta 323 

suggestions in, Tex. Sfcu 151 

results of giving cows wami wafer 

in winter, Wis Sta.. 324 

value of first half and last half of 
mllkiiifli compaicd Ind.Sta . ... 40 

wotshing .vnd salting, Mmn. Sta— 08 

yield from cows oi different breeds, 

N.Y. State Sta. 268 

Butteiinilk, tieatraeut to UMiid loss of but 

ter tat, W. Va. Sta. 32.1 

Buttei nut trees, notes on, S. Dak, Sta . 20,315 
(Cabbage bug, liarle<iuin, notes on, Ga. Sta 27 
Cabbage butterfly- 

notes on, Ga. Sta. 26 

Sontbern, notes on, f 'olo. Sta. 12 

S Dak. Sta. 21 

white, notes on, 1VI. Sta. 22 

Cabbage caterpillar, European, notes on, 

Colo. Sta . 11 

plant-louse, notes on, S. Dak. Sta. 21 

plnsia, notes on, S. Dak. Sta. 21 

worms,notes on, Iowa Sta. 46 

S. Dak. Sta. 21 

Cabbagos, heading as affected by trans¬ 
planting, 3Sr. Y. Cornell Sta... 283 

seed fVom Puget Sound, Ohio 

Sta. 294 

varieties, Minn. Sta. 94 

Ohio Sta. 298 

Oaeceeia sem^erana, notas on, Colo. Sta. 12 

California, Agricultural Experiment Sta¬ 
tion of the University of.10,189 

physical, geographical and agri- 
onltnralfeatures of, Cal. BU.. 10 

Station bulletins.10,189 

tTnlwslty of.-.10,180 

Cslnmet plantation, Battersonvllle, La., so- 

gar sxperimeuts ot. ..*. 280 

Cslras, dehoming, Hiss. Sta. 233 

. ostOioiodiseAimiof, Htss.Bta.. 233 


Page. 


Calves, feeding experiment with, Mieli. Sta. 06 

Miss. Sta. 283 

CamarooTt corn, trial of, Mich. Sta...... 09 

Canada, ugricnUui ol invest igations in. 246 

Couehrake (Alabama) Experiment Station. 8,187 

Canker worm, remedies for, Ohio Sta. 1H8 

Carbeb.vdrates in finding stuffs, prices for, 

rVLSta. 197 

Oarpompm pomoneBa, notes on, Colo. Sta. 10,11 
Del Sta 22 

Carrots, In feeding experiment with milch 

cows, Mass. State Sta. 223 

varietie.*^, Mich. Sta. 87 

Kohr. Sta. 2«'>4 

Carya tomentom, nnnlyBis of, Ga. Sta. 26 

Cmtanca vulyarU, nnalysiH of, Ga. Sta. 26 

Cantor }»oniacc, analyses uud valuation of, 

Conn. State Sta. 17 

cost of nitrogen from,Conn. 

State Sta. 10 

Cattle, t urn stalk disease of, Nebr. Sta— 124 

flairy test of different breeds, N. Y 

State Sta. 269 

dehorning, Miss. Sta. 233 

Tex. Sta. 163 

dis^ises in Nebraska, investigations 

of, Nebr. Sta . 123 

feeding, notes on, Del. Sta. 196 

R. L Sta. 296 

on scientific principles, K. 

0. SU. 283 

fomD and feeding rations for, N. Y. 

Stale Sta. 266 

iiydrophobia in, Kebr. feta.. 125 

lire, remedy for, Town Sta. 46 

im^thod to determine age of, W. Va. 

Sta. 161 

plague, etiology and natureof, Nobr. 

Sta. 324 

range, care of, l’o\. Sta. 164 

iieceSHily of Hheltei,Tex. Sta. 164 
Caucasian prickly coinfrey, trial of, Midi. 

Sta. 89 

Cauliflower seed, Puget Sound, merits of, 

Ohio Sta. 294 

varieties, Ohio Sta. 293 

Ofcidowym (sp.?), notes on, N. J. Sta. 134 

Cooropia moth, notes on, Minn Sta. 232 

S. Dak. Sta. 21 

Cedar trees, notes on, S. Dak. Sta. 20 

Central experimental farm of Canada. 245 

Cephus pygmatus, notes on, K. Y. Cornell 

Sta. 277 

Cera mica picta, notes on, Colo. Sta. 12 

Chaff, analyses, Mass. State Sta. 80 

OhaitophofuB negundinii, iielos on. Kebr. 

Sta. 120 

Chnrbon, B>'mptoms and treatment, Miss. 

Sta... 101 

Chauliodet rastrieomit, notes on, Ohio Sta.. 293 
Cheese, manufacture in Texas, Tex, Sta .. 161 

Chemical lahotatorles, methods and ripcord 

of work.58 

Chemistry, Division of, IT. S. 1). 1. 51 


111,235,240,300,300 
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CbcnuHtH, official n^rioultoral, conTontloti 


or. n, s. 1). A. m 

Chi'rrlOM, protection from plum curonUo, 

Ohio Sta. 290 

varieties, Mich. Hta.*. 229 

Ohoii V. black wild, notes on, S. Bak. Sta.. 316 

tree whig, notes on, Ohio Sta....... 291 

trees, notes on, S Dak. Sta. 20 

Ohostimt trees, experiments wHb, Mich. 

Sra. 229 

notes on, Ala. College Sta 4 

S. DaU. Sta. 20 

wood, onalvsiH of, (3a. Sta. 26 

Chineh bug, f.ilse, notes on, Colo. Sta. 10,12 

Olilorlde of linn* for cotton root rot, Tex. 

Sta . 318 

Chhris verticilfata^ notes on, Tex. Sta. 320 

Ohol<*ia, bog, description and tioatment of, 

N. C. Sta . 312 

liistory, n a t ii re and tn^at 

meiit, tl. S.1). A. 103 

Clii\SH4iut}iemum leaf idight, remedy for, 

Mass. Hatch Mn. 83 

Chr>hantheinnms, ero.»s.fortili/.ation of, Ind. 

Sl.i. 36 

Chrv 80 i>a tly notes on, Mich. Sta. 226 

(Jhiirniug, method at West Viiginia Station, 

W. Va. Sta. 323 

(Miurtis, test of, N. H. Sta. 130 

Cimhex atn^>Heann, notes on, Minn. Sta ... 232 

Nobr. Sta ... 120 

CirHiuvi arreiwfc, Wisoonslulaw coneeniing, 

W IS. Sta . 323 

Cladutrporiinn carpophilx(iti,noU^'i on, Ind. 

Sta. 36 

cunimerinwrif notes on, Tud. 

Sta. 36 

vifirolum, n<»tos on, Tex. Su. 319 

(ilick beetle, as a locust parasite, Minn. St«. 231 

Ciimute, etfecfc upon crop pixiduction, lud. 

Sta . 39 

<JlijiiQ('amqia aiaen/jonfl, notes on, !N. IT. Cor¬ 
nell Sta . 283 

Olo\or, actiuisition of nitrogen from air by, 

Conn. Storrs Sta . 194 

analyses of, TIL Sta. 34 

Vt. Sta. 167 

burr, tield expeiiments with, Nebr. 

Sta. 122 

crimson, notes on, bla. Sta. 197 

digestibility of, Til. Sta. 35 

effect of lipeness on crop, Ill. Sta.. 34 

experiments in ensiling, Minn. Sta. 229 

floid experiments with Nebr. Sta.. 121 

tor sandy soils, Mich, Sta. 228 

for Htec/k fowling, Bel. Sta. 198 

in feeding exporbrionts for beof, K. 

Y. State SU . 270 

insects, partial bibliography of, 

OhioSla. 202 

Japan, adaptability to Alabama, Ala. 

(JollegeSta. 183 

flold experiments with, Nebr. 

Sta. m 

loss of water in coring, 111. Sta — 34 


fuge. 

Clover, red, field experiment with, Kebr. Sta. 264 

root borer, remedies for, Ohio Sta,. 138 

roots and stubble, Conn. StoiTs Sta. 18 

seed impurities;, notos on, Nebr. Sta. 254 
midge; remedies for, Ohio Sta . 138 

vitality of, Bel. Sta. 25 

stem borer as a gnll maker, lud. Sta. 41 
sweet, Held experiments with, Kebr. 

Sta. 122 

varieties, TiU. State Sta. 69 

white, Hold experiments with, Nchr. 

Sta. 122 

Coal, analyses of, Ala. Collego Sta. 4 

hi tiiininons, analyses of, La. State St a. 221 

dust, analyses of, Mass. State Sta .... 80 

Cocklebur, WlstionHiu law concerning, Wis. 

Sta. 323 

Codling moth, notes on, Colo. Sta. 10,11 

Del. Sta. 22 

Iroatinont witli London pur¬ 
ple, Oregon Sta. 294 

Co-efficient of digestion, explanation of. Til. 

Sta.y. 34 

Colic of horses, treatise on OIvo Sta. 139 

(hdlcges, new, facts relatiiig to. 248 

Collopa nijjriet^pM, notes on, Colo. Sta. 13 

Oolormlo Agricultural Eximnmcnt Station 10,190 
imtato lieetle. notos on— 

Del. Sta . 22 

Ohio Sta. 138 

S. Dak. Sta. 21 

State Agrionltural College of .. 10,190 

Station bullc^tins .KMtM) 

Oomfrey, prickl>, test of, Midi. Sta . 89 

Ta.Sta. 143 

Congress, Tntornatiooal Agricultural, at Vi 

cmia. 246 

('«»nneoticnt— 

Agricultural Experiment Station.14,191 

State Station bnUctius.191 

Storrs Agricultural Experiment Sta¬ 
tion. 18,192 

Storrs Agricultural School.18,192 

Storrs Agricultural Expeiimont Sta¬ 
tion bulletins.18,192 

Oonotraehflns leucophoftm, notes on, (Jolo. 

Sta. 13 

nmxtphar, experiments in rear¬ 
ing, Jnii. Sta. 41 

notes on, Bel. Sta .. 22 

remedies fot, Ohio 

Sta. 290 

Convention of American Agricultural Ool- 
h^ges and Experiment Staiions, third an¬ 
nual. 57 

Copper sulphate for apple powdery mildew, 

XT.S.I>,A.... 170 

black 1*01 of grapes, 

^ Bel. Sta ............. 105 

Copperas, efliect on coni, Ky. Sta .... 02 

OorexM trUtUty notes on, Colo, Sta... 10,11 

Corn-and-cob meat in feeding experimenta**- 

lowaSU.*.. 210 

Kaaiw State Sta.-. fi 

Tex, sta. JM 
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Ooru, JiM) 

Ix^Ht (!iit« for otttthi^, Kau. StJi . 47 

iiimilian flour, trial of, IVticIi St'i... 80 

Vu. i:>ta . lilt 

(ilaiuiiroon, Irlalof, Miiili. Sta. 81) 

oltickou, analy««8 of, Sta. 233 

» uompu»itioii of, effoct '•! fortili/cra <ui, 

Vt.Sta. I5fi 

ci'OHH forfilixatkm of, Miuii. Su — 97 

ciiltivalion of, III. Si a .31,32 

Sta. 38 

Mimt.Stn. 02 

8. Dak. Sta . \fs 

cultivators aud ]>Iuwh, uho of, lud. 

Sta . 30 

cttituro for dry aoaaoiiB, lud. Sto . 30 

oarly luaturiui; variotioB, 111. Sta .... 2H 

oifoetH of ]»ulliiiK otr loaves for foddci. 

North Li^ Sta. 72 

fc-ediii/; oxporiiuoutH with, Iowa Sta 210 

Mich. Sta. S5 

Tox. Sta - l.'>3 

Va. Sta. 321 

tVitilixciH ill relation to Hlmnkaire of, 

Ky Sta. 02 

licld oxiieriinejitrt with 

Ala. Canehrake Sta. H 

Ala. Collc^ro Sla. 3 

Fla. SU. 108 

III. Sta. 28,32 

li.d Ste. 37 

Iowa Sta. 211 


i 

I 

I 

i 

I 

i 


i 


I 

j 


Ky.Sta. 

La. Stat .0 Sta .. 

Md. Sta. 

Mass. State Sta. 
Miini. Sta . . 

Mo. Sta. 

Ncbr, Sta. 

N..J. Sta. 

N.O.Sta .... 


61 

70 

75 

80 

03 

102 I 
2.04 
132 
284 


North La. Sta. Ti | 


S. Dak. Sta. 18 

Vt Sta. 150 

fodder, analyaoH of, Foiin. State Sta . 15 

111, Sta. 20 

N. y. Cornell Sta .. 130 

N. Y. State Sta. .. 207 

dijEtentloii experiment with, Pa. 

Sta. 206 

feeding experiments with— 

TowaSta.. 210 

Kan. Sta .. 46 

Maaa. State Sta. 77,222 

N.y. State Sta. 270 


Mich. Sta. 88 

Urn in inakinp;, Kan. Sta. 40 

objectionato, in Kanaaa. Kau.Sta 46 

atorafte of, Mo. Sia . 249 

time for enttisj;, Kan. Sta. 47 

waate in feeding, Kan. Sta. 46 

germ, analyaea of, N. Y. Cornell Sta 282 
germination teat, N, V.Cornell Sta... 272 

Pa. Sta. 295 

)l 4 bit 8 of root growth, Mlnp. Sfa. 9; 




Corn, nnpiovcincut by crok^ • intiliiijilioij 

and Hclcetum, Miiin St.i. 07 

KalVtr, aiialvKin of, Fa. Sl.i. 143 

tcHi of, Mich. Sta. 80 

Nfbr. Sta. 122 

Fa. Sta. 143 

late maturing vsirh‘t!eR, Til. Stn- 28 

maiiurial riMiinivmciilM, Nonb l>ii St,t 72 

nital, aiial.N.sirt of, N. JI. Sta .. . 25.5 

daningod, aiiaJyKoa and valiia 
1 1011 of, Coin). State Sta ... 17 

ill feeding exp<^rimctlt4J 

Kau. Sta. 210 

MaHR.StnteSta.77,2:3 

N. Y. StaioSla . 270 

Vii. Sta . 321 

medium matunn” s arietiiw, Til. Sta 28 

Mercer flint, noiea on, Minii .Ma .. 1*3 

mule feeding I'xpetinients witli, Mih.s. 

SU. 2.13 

pjg lopiHng expeinnentH with 

A 111,, ('ollege Sta. 7 

Kim SU. 210 

K>.Stii. 03 

Y. (kirncll Sta . 135 

plant, anrdvneH nt dilleumt hlages of 

grim til, Mo. Sta. 251 

branchms? oi, M niii. .Sta. 03 

inveHl iiraf ion« of, N. Y. Slate Sta 205 

notes on, N. C. Sl.i. 286 

planting at diJh-reut dates 

111. SU. 29 

hid. Sta. 38 

North La Sta. 72 

planting at diifereiil depllm, Ill Sta.. 30 

planting at different dhstniiees 

111. SU . 30 

Iiid. Sta. 38 

NorthLa.su . 72 

Wirt, .Sta. ICO 

planting in hills n, iIijIIh, Ui.Sta . 31 

pop varieties, Nebr SU. 254 

root gum 111 of, Ill Sta. 32 

root-jiruumg of, 111. Sta. 31 

and hilling, Mmil. Sta. 02 

loot worm, nolert on, Iowa St.i. ) *, 45 

Nehr. Sta. 120 

rtilage, onul,\ m'H of, M Ihh. Sta. 233 

N. Y. State St.i ... 2(>r. 

teediiig exjiciiinenfs with, 

Martrt. Stale Sta.77 223 

jdanliiig and liai veKting, K. V 

State Sta. 265 

time to harvortt, Minn. Sta_ 97 

N.V. State St« 260 

Wi8. Sta. 106 

varieties, 111. Sla. 20 

Mich Sta. 88 

Minn. Sta. 95 

N. y.Slate Sta.. . , 265 

Ohio Sta.. 140 

Pa. Sta.143 

Wirt. Sta . 165 

smut of,Nobr.ljiita. 253 

atalk dlseaae in cal b*, N ebr. Sta ..... 124 
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I'aee. 


ColU'hlalkM, cbouiical composition, Mich. 

Rta. 00 

for oat tie ftioUiniq;, Del. Sta.. 100 
ntovor in feeding exporimenis, Mahh. 

State Sta. 77,223 

Atudy of life liistory of, Mo. Sta. 251 

pirrti'n oaiperiim’iits Aviih, Ill. 

Stii ..... 33 

vanoticH, Ill. Sta. 33 

1ml. Sta. 35 

Iowa Sta. 212 

Nebr. Sta. 254 

vai’ietfoH, IIL Sta. 28 

Ind. Sta. 39 

Iowa Sta. 212 

La State Sta. 69 

Nobr.Sta.123,254 

North La. Sta. 72 

Vii. Sta. 143 

worm, notOM on, Ori‘f<on Sta. 1^5 

(Jorucll <N. Y.) Expt'fimont Station.134,271 

Station ballolinH.134,271 

Otmuitt florkda, anaylaia of, Ga. Sta. 26 

Oottmopcpla ramifex, notea on, Ijul. Sta ... 41 

(Jottoii— 

conditionn required for finer {^rudoe ot, 

S. 1), Sta. 314 

fortili/ior, formulas for, La. State Sta.... ^ 70 
field oxpurlmente with— 

Ala. Cauebrake Sta. JH7 

Ala. College Sta. 5 

Ga. Sta. 26 

N. 0. Sta. 264 

North La. Sta. 71 

Uiili aHhoH, aualyncs. Conn. State SUi... 16 

Maes, State Sta_ 80 

N. y. Coniell Sta . 282 

coat of potaHli from, Conn. 

State Sta. 16 

field experiiueiitH with, Ala. 

Gollugo Sta. 3 

plant, dovolopment of, S. (h Sta. 313 

relation of tomporature and luoint- 

uro to, S. C, Sta. 312 

planting at dilferont distanecs, North 

La. Sui. 72 

loot lot, account of, Tex. Sta. 318 

rootH, development of, S. Sta . 314 

imst, inquiry regarding, N. (J. Sta. 138 

aea ialand, whore produced, S.C. Sta.- 314 

seed, an feed for i-alvcs, Miaa.Sta ... 233 

fertilizer, Ala. Collego Sta.3,184 

boiled, in feeding exporimeut for 

beef, Tex, Sta. 153 

bran, analyaee. Conn. Statu Sta... 15 

bulla, analym, Ark. Sta . 9 

* N.Y.ConmllSta.136,282 

Tenn. Sta. 315 

'' as feeding stufT, Tenn. Sta. 315 
. feeding experiments with, 

Ark. Sta. 9 

varieties, Ala. College Sta. 7 

La. State Sta. 70 

Nebr.State Sta....,. 123 

North La.Sfca .. 72 


Page, 


OottoU'Seed meal— 

unalyHee of, Conn. State Sta. 15 

Ga.su... 198 

- Maee. State Sta. 80 

N. H. SU . 256 

N, Y. Cornell SU. 136 

Tenn. Sta.140,315 

a» feeding «tnif, Tenn. Sta . 316 

fertilizer in Louiniano, La. StaU SU. 221 

ioroats, Ala. CaiiobrakeSta. 187 

/ Ark. SU. 189 

poUtoee, Ala. Canehrako 

SU. 188 

wheat, Ark. SU. 189 

cost of nitrogen from, Conn. State Sta . 16 

field expei'lmunU with, Ala.Collogo Sla 3,0 

La. Sugar Sta .. 68 

N.y.t'omcUSU. 28:t 

N.O.Sta . 28.5 

S.C Sta. 147 

in fiMMling experiment, N. Y. Cernidl Sta. 135 

To.x. Sta. 153 

^ Va Sta. 321 

ti ado value ol, Tenn. Sta . 149 

Cottonwood beetle, notoH on, (hdo Sta .. 12 

troeH, notes on, Ncbr. Sta _ 253 

^ S. Dak. Sta .. .20,313 

Cow-pea an a fertilizing croj), Ga.su . 27 

vinea,aDa]jHi8 of, Ga. Sta. 198 

Cow'-peat}, feeding oxperimeutH with, Maes 

State Sta. 77 

field experlmoutH with, Nebr. 

Sta.222,264 

vatietieR,Md. Sta. 75 

Pa. Sta. 143 

CowH at pasturo, effect of grain ration foi, 

N. Y. OornoU SU. 280 

feeding experiment with, Tex. Sta— J52 

milch, competitive teat ot, VI. Sta ... 321 

escutcheon of, AY. Va.SU * — 161 

feeding uxperimeiitH with— 

Ala. College Sta. 7 

MasB. State Sta.77,222 

Minn. SU. 96 


N. H.Sta 


265 


N.y.SUtoSU. 269 

Ohio Sta. 141 

of Iowa, K. Y. SUte Sta. 269 

of New York, N. Y. SUte SU. .268,269 
rations iiHUd in New York State 

for, N. Y. .SUto SU. 267 

selection of, AY. Va. Sta... 161 

test of different breeds— 

N.J. Sta.258,260 

N. Y. SUte Sta. 200 

Vt.su. 321 

variation in,MasH. State SU ... 78 

AY. Va. SU. 823 

warm v«. Ciold water forJnd.Sta. 40 

Wis. Sta 824 

milk mirror of, Vr.Ara,SU. 161 

spaying of, Ark. Bta. 8 

eaMrtflooeMa, account of, To wa Sta.. ^ 45 
Cranberry, fungouadiseaeos of, N. .L SU.... 268 

gaUfungue,notoaou,N.ff»Su#. 863 
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Pagiv 


Cmuborry uob^s on, N. %T. Sfei. 134 

inoih, N. J. Kta. 134 

Bcald, luqub y conoeniing, N J. 

Sta. 264 

uot(^H on, N, if. Stii. 263 


ra«e. 


Oiimuit wnnii, iiotos on, Ohio 81a. 201 

r«inH*(iifi.s for, Ohio Sta. 138 

Ciirrant«, aiithracnoso of, uotoH on, K. Y. 

Cornell S(a. ... 183 


Crandull, not(*K on, N. Y. CoruoU 


K|>an ■worin.notoH im,>(. J. 8ta .. 

tip-worm, notOM ou, N. J. Sta_ 

vinos, aiinlysiH, Mass. State Sta. 
>vonn, lod Htripod, notcH on, N”. 

J.Stii.. 

Civum, l)aHiHoi‘price at Vermont cwunerioH, 

VI. Sta. 

oouditiuns ailecting Hopuratiwii of, 

WiH. Sta. 

cost of feed inr (jnart producetl, 

Mass. State Sta. 

cnr< t ot hactoria on npeniuj^ of, 

Conn. Storrs Sto . 

icrtili/.m;; valu»* of constituents of, 

Til ass. State Sta. 

;>iowtli of bacteria in, ('onn Storrs 

Sta. 

luisiitj?, tost of systoiiiH of settinj' 

milk, N. H Sta. 

sepjiralorH, iis(* of, in the Soiitli, '1 

Sta. 

Oreitiiierl('s for Texas, 'I'o\ Sta. 

testing of milk of, Vt. Sta. 

Creamery indnsti^, adaptaliilitv to West 

Vir,j;iui,i, W’ Va. SU. 

plans toj, Tex. Sta. 

lecord lor lt<H7 and 188H at McIkh. 

State Sta. 

SIX mouths’ expenciK'e with, W. 

Va.Sla . 

Creuininji oxiieriinent, Ala. CollerrfSta- 

W.Va.Sta. 

ihevkUhiem aucumeria, notes on, liui.Sta. 
Cricket, snow y tree, remedies for, (Ihio Sta 


134 

134 

80 

134 

320 

161 

SI 

103 

«> 

lot i 

,J 

151 1 
ir,i , 

320 ' 

I 

1 

160 ' 
i:>i ' 

81 

322 
181 I 
322 j 
41 i 
138 I 


(Vtoc-m fi^prtm, 7 /,not<‘S on, Did.Sta . 22 

CroMsdertili/atioii of chryBautlicinuiiis, lud. 

Sta. 30 

corn, Minn, Sta. 97 

squashes, Mieli Sta... 80 

Orf^piorJuetum icerytp, asanniomy ot iluled 

scale, U. S. I) A . 301 

Vryptohyinim hu'olor. var. lanmtrif!, Minn. 

Sta. 231 

Cucumber beetle, remedies for, Ohio Sta . 200 

striped, notes on, Iowa 

Sta. 45 

encumbers, oxpeti weiits in raising, Fla. Sta. 198 

spotting of, 1 lid. Sta. 36 

varieties, Nebr. Sta. 122,254 

Cucurbits, tests of soeds of, N. V. Cornell 

Sttt. 283 

Cultivators, corn, tests of, Ind. 8ta. 38 

Ouroulio, plum, experiments with, Tud. Sta 41 

insecticides for, Mich. Sta . 227 

notes on, Iowa Sta. 45 

remedies for, Ohio Sta... 138,290 

sagittwifl, notes on, Ohio Sta. 292 

Currant borer, notes on, Colo. Sta.10,12 

measarlng worm, notes on, Colo. 

Sta. U 


Rta. 283 

variidies, Miish. Sta. 229 

Ovgeuta trifoUi, notes on Colo. Sta. 190 

Del. Sta. 24 

Cut worms, notes on, Iowa Sta. 45 

Nebr, Sta. 120 

8. Dak. Sta. 21 

Oyinatophora pampinaria, notes on, N. J. 

Sta. 134 

Cjnipidie, new' 8i>eci«8, noies on, Iowa Sta. - 213 

Cynmlon tiacfplo'o, adaptability to Alabama, 

Ala. (Tolloge Sta. 183 

OyHotjlogifum> officinaU as a host of wheat 

rust, Ind. Sta. 205 

Dactyhft gtomerafa, notixs on, Tenn. St,i. 317 

T(^x. Sta .... 320 

Dairj'apparatus, test of, N. II Sta . 130 

deMcriplion of, A la. College Sta ...... 7 

N. C. Sta. 280 

prtMiuct^ analysis of, Alii.College Sta 7 

recf>rd tor 1887 and 1888, at Ma.sR. 

State Sta. 81 

Daii.i ing ut Ontario experimental farm — 246 

Daisy, wdiite or ox eye, Wisconsin law eon- 

ei rning, Wis. Sta. 323 

Danthonia compregga, notes on, Tenn Sta... 317 

gpicata, notes on, Tenn. Sta. 317 

1 )e(‘r pal k.s, grasses of, Timu. Sta. 316 

Dehurniug, methods and results oi‘, M iss. Sta 233 

of cattle, Tex. Sta. 153 

I lelawrarf^ ("ollegc.22,195 

Experiment Station.22,105 

Station bullet ins.22,105 

Jfermi’stes larlarivg, Mass. Hatch Sta. 224 

Desk, recording, new lorra of, Iowa St«. 211 

lies liigues sugar exporiinent station, ex* 

imrimcnta at, U. S. 1), A. 235 

1 >evou cows, dairy test of, Vt. Sta. 321 

steers, feeding test of, Mich. Sta_ 84 

Dhoura, field experiments with, Nebr. Sta.. 254 

Diabrotica longicornvs, notes on, Iowa Sta.. 44 

Nebr. Sta.. 120 

vUtata, notes on Del Sta. 22 

remedies for, Ohio Sta,290 
Difl’usioii of sugar-cane juice. La. Sugar Sta. 73 

1T.S,I).A ... 235 

Digest of annual riqiorts of Stations for 1888 1 

Digestibility of feeding HlntTs, N. C. Sta_ 284 

grasses and clovers, 111. Sta. 35 

orchard grass and timothy 

compared, 111. Sttt. 35 

Digestion, co-ofBoleiit of, Ill. Sta. 34 

co-etficients, tables of, K. I. Sta .. 296 

expexlments with corn fodder and 

silage, Pa. Sta. 296 

Diseases of cattle in Nebraska, investiga-*’ 

ttons of, Nebr. Sta. 128 

Dock, sour and y6l)ow«<'Wisconsin law con¬ 
cerning, Wi8.Sii^.-.... 324 
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Page, 

I><Hld«'r, accmtiii of, Colo. Sta . 100 

Bol.Sta . 24 

Dojywood. niial,VHlH of, (la. Sta. 20 

DoihaHa mibHUsy uotcs on, Ohio Sta. 292 

Doryphom Sta. 22 

J)mliiagooX|ojriinoiit8, Ala. CaiiobrakoSta. 187 i 

for alkali lamls, Cal. Stji. 189 

Hn#?ar-ca«o laud, La. Sn^jtar Su. 07 

relation of raiii-fiill to, Alu. Cuno 

hrako Sta . 8 

t llo, Ala. Canobrako Sfa. 8 

Eiiu celosto, for blaok rot of grapos, 3>ol. 

Sta. 196 I 

Kfmria <juadntjewinata, iiotcH on, lud. Sta. 41 
Economic Oriiitholog> and Afaiutnalogy, l>i- 

viaiou of. 17.S.B.A. 51,00,108,112 

Editorial notoa.57,117,175,245,1109 : 

E;i:ji?*plantrt, variofies, Nebr. Sta. 123 

Ei^ht’Npoitod lorostoi, notes on, Colo. Sta.. 11 

Mntcridm spp., amtotnit of, lowi Sta. 45 

Kleiofine indica, adaptability to Alabama, 

A la. Sta. 138 

liJliu aphis, liotos on, Colo. Sta. 12 

leaf caterpillar, notoa on, Colo. Sta- 12 

saw-fly, notes on, S. l)ak. Stit. 21 

trews, notea on, S. Dak. Sta. 20,316 

EnsilAKe. (See Silajj;c>.) 

Entomological HUggostions and ItiquiiieH, 

N.J.Sta. 134 

Eittontologiai and bidauistof South OaroUna 

Station, report of. 146 

Entomologists, A .ssociation of Oflicial Econo¬ 
mic, HH^et^ng of.... 60 

Entomology,Division of, D.S.D. A.. 240,301,303 ; 
JHiitomodporium rnaculatum, notes on, N. Y. 

Cornell Sta. 283 

Eutuzoie fliacaaesof aboepaud oalvea, Miss. 

Sta. 233 

Epizootic discuses among swine, U, S. D. A. 107 

J^rax bantatdiiy as a locust parasite, Miiin. 

Sta. 231 

Ifirgot, prevalence of, U. S. D. A . 170 

ErifHiphf' iSpha*rotheca) paumsa, lemedy for. 

Mass. Ilate.li Sta.. . 83 

MryHphrc^ of Montana, notes on, U, S. D. A 170 
on 2>hytopttis dl.stortioua, notes 

on, ir.S.D.A. 170 

J^ir^fthroneura spp., notes on, Colo. Sta. 33 

JUmhlmta luxuriant, trial of, Mich.Sta ... 89 

JSudnmuti Hiyrmy notes on, Colo, Sta. 10 

Eudioplin hyalinata, notes on, Ga. Sta. 27 

nUidalU, notes on, Ga. Sta. 27 

EupiiUa ribearia, notes on, Colo. Sta. 11 

Kuroiman cabbage caterpillar, notes on, 

Colo, Sta... 11 

JCurycreon rantalu, notes on, Colo. Sta.10,12 

Evergreen Ueos, notes on, S. Dak. Sta.20,315 

Evergreens, varieties, S. Dak. Sta..u 816 

Fairs, relatioft4o colleges and stations . .*#* 58 

Fall wcl>-W'orm, notes on, Minn .Sta... 232 

Farm, cxperirntmtal, of Ontario. 246 

of KebriM^ka Station, account of. 121 

Khodo Island Station, account of.. 146 

liriiotico, nuestiouB relating to, 14. O'. 

Sta--... 26# 


Page. 

Farmeis’ jiistitutea, rehitioii to cotlogos utid 


stations .. 58 

F.at globules of milk, Ind. Sla. 40 

Fauna, Korlti American, Nos. 1 und 2, U. S. 

D. A. 109 

Feeding experiments— 

alfalfa iu, Colo. Sta. 190 

at Ontmio experlmcmtal farm. 24C 

corn fmlder In, Kan. Sta. 46 

coitoiesetHl hulls in, Ark. Sta. 0 

linanoinl rycord of, Mass. Stahj Sta ... 78 

for loan pork, N. Y. Cornell Sta. 134 

milk, Ala. College Sta. 7 

Mass. Stide Sta . 17,222 

Minn. Sta. 96 

Mo. iSta. 259 

N.H.Sta. 255 

N.y. State Sta.269,280 

GhioStn. 141 

with calves, Mich Sla .. 86 

Miss. Sta.. ...ill 

cows at pasture, N. Y. Coi nell St a. 280 

heifers, Ark^tli.. 9 

lanil***, N. V^. ('ornell *Stn.. 273 

pigs, Alu. College Sta. 7 

Ivan. Sta. 21G 

XySta^-. 03 

N.y, Cornell Sta. 134 

steers, Ark. Sta. 9 

Iowa Sta...... 210 

Mich. Sta. 84 

Mo. Sta .. 250 

Tex. Sta... 152 

Va.Sta. 321 

Feeding for beef, profit in, Tex. Sta ....... 154 

grain to covrsai pasture, N. Y. Cor- 

iioll Sta. 280 

of aiiinmls m North Carolina, N. C. 

Sta. 285 

notes on, K. I. Sta 296 

on Kclentifle priuciphw, 

N.C.Sta. 283 

cattle, notes on, Del. Sta. 106 

rations used in New York State- 

editorial notes on. 247 

statistics of, N. Y. State Sta... 267 

standards, tables of, N. Y^. State Sta YKH 

N.C.Sta. 284 

RlSfea. 296 

stufls, analyses of, Ala. CollegeStu. 7 

Conn. State Sta. 15 

Del. Sta. 197 

Mass. State Sta. 77 

N. y. Cornell 

Sta. 136 

N.y.SlateSta. 267 

Tex, Sta . 153 

chemical control of, Dek Sta 196 

chemistry of, N. C. Sta. "284 

comparative cost of diflbrent 
combinations, Mass. State 

Sta. 228 

e(imposiilonof,lt.l.Sta 206 

A, hnUs and meal, 

... 819 
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JVeotUtig 8tuff«, Delawai'o prloesof, Dol. Sta, J97^ 

iloterinination of water in, 

N. r. Cornell Sta. 135 

aiffostiWllty of, N. y. Stilt.' 

Sla. LMi7 

CKpIanation of ferhuical j 

terma— j 

Del. Sta. 1 .‘6 

K.C.Sta. ‘284 ' 

feriiliKlng valuen of, K. 1. 

Sta . 290 I 

fodder analyat'B, Maas. State 

Sta. 70 

ijrram rs. corn latiuii, Mich. 

Sta. 8a j 

inspection of, Dil.Sta ..*2‘2.‘M, 190 

Japanese, (omposition and 

dificstibility of. 247 j 

inanui ial value of, N- Y. C(»r- ' 

noil Sta. 270 

method <»f estimatin'? fuel 

valued’. 209 

methods of valuation, ('onn. 

State Sta. 15 

needed inveslij^afion of— *24K j 

value of fertlh/inj? coiiatii- 
neiits,Mass. State Sta . 77 

Kortllizers. (Sec also Manure, Hone, Sni»er- 
phosphatos, etc.) — ' 

analyses of, A a. CoHejze Sta .4,7, Ifit I 

Ark. Sta. 9 i 

(yonn. Slate Sla.15,10,17,191 | 


Kla. Sta.. 

25 ' 

1ml. Sta. 

. 37 

Kv.Sta. 

. *218 

La. State Sta. 

09, ‘221 

Me, Sta. 

73 

Maas. State Sla. 

. h0,82 

Mich. Sta. 

. 226 

N.J.Sta .250,: 

258,‘259 

N.C.Sta. 

136,138 

Pa. Sla. 

145 

Tenii. Sta. 

149,317 

Vt. Sta. 

155 

and fertilizing material 


cxplaiiationH of, N. 11. Sta. 

. 127 

notes on, Tenn.Sta. 

. 148 

as related to coi-n sluiiikage, K.\. Sin .. 

63 

coititneicial, variation in cflcctH of, Iiid. 

Sla. 

40 

i)8. farm manures, N'. 11.St a 

1*28 

home-mixed, K.IL Sta. 

127 

stable manure, liid. Sta 

39 

cost of ingredients of, Conn. State Sla. 

10 

dnties of dealers in, Conn. State Sta— 

15 

efibot on composition of corn, Kj. Sta. 

63 

Vt. Sta . 

156 

shrinkage of corn, Ky. Sta . . 

62 

field experiments with— 


Ala. Canehrake Sta ... 

5,187 

Ain. College Sta . 

3 

Arlf.Rta. . .-. 

. 188 

. 198 

.. - . 


' aa.Sta. . . 

. 97 

til .. 

. 82 



KertiliKers— 

field experiments \m 11 i— 

! ml. Sta. 

Japan . 

Kan. Sta. 

Ky. Sta. 

L.i. Slate Sla. 

La. Sn;?iir Sla. 

AM. Sta. 

Mich.Sla . 

N. 11 Sta. 

N J. Sta . 


Pajjo. 


. 35 

. 247 

. 214 

01,02,218,219 

. 71) 

... C5 

. 70 

. 87 

. 127 

.131,201 


N", Y,(5erui0lSI,i. 283 

N C.Sla . 281 

jNorth La. Sta. 71 

Ohio Sla . 28S 

S(\Sta. 147 

Va Sta. r.8 

lionie-inlxcd, advanta{?e of, ('enn. State 

Sta. 18 

jiiialyscH ol, (‘oun. Stole 

Sta . 10 

Jonnul.i.s lor. La Stale Sla 70 

N ILvSla ... 129 


iiiapecttoii of, Kin. Sta.< . 25 

Maas. SInto. Sta . 80 

N J.Sta. 2:)G 


N. C. Sla. 130 

Pa. Sta. 115 

Japunem*, vnluillioiiH and cempositioii of 217 
law Tcgaidiii,?. In Alabama, Via. ('ellc;;e 

Sti. 184 

Aikaimaa, Aik. Sta 9 

Indiana, Ind.Sla _ 37 

ICi ntuckv, Ky. Sla ... 218 

Loinrtiaua, I^a. slate 

Sta. 221 

Maasa.dmsidts, Ala-iH. 

Slate St a. 79 

Altchi^an, Mil h. Sta . 220 

Korih (’aiolina K C. 

Sta. 137 

Konnaylvania, Pa. Sla 145 

Tonin sHcc/l’cnn St/i. 149 

roolH id planlH a*}. Conn, Slone Sta- 18 

HampUn£;ol, Ark. Sta. 0 

Ma»H. State sta. 79 

nlali'itiCH for Indiana, Iiid Sl.i. 37 

V'ennontin 1^88, VLSI a.. 15C 

Milualiuu of, Ala CullejjeStu. 184 

Ark Sta. 9 

Conn. Slate St.i .17,191 

Kv.Sta. 218 

AlasH.Stat.) Sta. 80 

N. J.Sta. 2.57 

Pa. Sta. 146 

Vt, Sta. 165 

Portillzlng constitnouto of feeding Htuffa, 

Maes. State Sta. 77 

Fe8cae,hard, Hold experlmewU with, Kebr. 

Sta. m 

meadow, effect of ripeness on ordi), ' 

III. Sta. 34 

'•sj flold experiments with, 

Nebr.Sto.264 
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Page. 

Fescue, ml, field cxpoihnonts wUli, Nebr. 

«ta. 121 

elioop, field oxperimonta witU.Nobr, 

Stft. 121,254 

tall, field experiments with, Ncbr. 

Sttt. 121 

Fi'Huca elatiort notes on, Tex, Sta. 320 


Fibtrs, textile, iiuportatioii of, U.S.l). A ..57.2911 
wjvostigationaof, U.S.l). A 57,299 
niacbiueo foi, U. S. D. A.. 57,299 

Fftrin of milk, Wis.Sta. 

Field experiments - 

eo-uperalivo, in Ontario. 

with ferfcili7>ois,N. O. Sta.- 
in cutting corn and foddei, Kan.Sta ... 
metlKKls of planting, Mass. Slate Sta.. 

Finhl exp<iruiK'iits with— 

alfalfa, Nebr. Sta. 

barley, Mass. State Sta... 

S. Dak. Sta. 

clovers, Kebr. Sta. 

corn, Ala. Oaiiobrake Sta.. 

Ala,College Sta.. 

III. Sta. 

1 lid. Sta. 

I(»\\a Sta. 

Md. Sta. 

Mass. State Sta. 

Minn Sta. 

Mo. Sta. 

>febi. St.i. 

North La. Sta. 

S. D.ik. Sta. 

cotton, Ala, Caiiebrake Sta . 

Ala. College iSta. 

cow-peas, Nobr. Sta. 

feitihiscrs, Ala. Caneblake Sta. 

Ala. (college Sta . 

Aik Sta. 

Fla. Sta. 


Iiul. Sta .35,39 

K>.Sta.Gl,2ts,219 

La. Stale Sta. 220 

Md. Sta .75,70 

Mass. Slate Sta. 80 

N.JI.Sta. 127 

N.J.Sta. 261 

N. T. Cornell Sta. 283 

North La.Sta. 71 

Ohio SU. 288 

S.C. Sta. H8 

Vt.Sla. I.><> 

Va.Sta. 158 

forage plants, Mass Slate Sta. 80 

Ncbr, Sta.121,254 

grasses, Mass. State '^ta. 80 

Nebr. Sta.121,254 

hemp, Ky. iSta. 02 

-tnillut, Nebr. Sta. 122 

oats, Ill. Sta. 202 

Md. Sta. 75 

• Mass. State Sta. 80 

S. 0. StH . 140 

S Dale. Sta. 

pea-nuts, Ala. College Sta. 8 


FodiliTH. (See Feeding stullH.) 

Foliage, iiijnred by arsenites, Micli. Sta. 227 

Food a-lulteratiouH, acinmut of, U. S. D, A.. 237 

Fui age garfitnu of M aryland Slat ion 76 

plants, field experiments with, Nebr. 

SU. 121 

germination tests of, Pa. Sta 205 
notes oil, Ala. College Sta ... 183 

North La. Sta. 72 

tests of seeds of, Del. Sta.... 23 

trislof, Mil’ll. Sla. 80 

varieties, La. State Sta. 00 

i»a. Sta. 142 

Forest tent caterpillar, notes on, Colo. Sta -. 12 

tree iimectH, notes on, Colo, Sla. 12 

Forestry, division of, U. S. I>. A . 108 

experiments in, S. Dak. Sta.20,315 

Foie.stH of the United States, relation torail- 

wn>8, U.S.D. A. 110 

Frannus americam, analysis of, On. Sta *. 26 

Frost, etfects on wheat, Minn, Sta. 90 

Fruit worm, notes on, N. J. Sta. 134 

Fruits. (Sec Horticulture.) 

Fungi in Lancaster County,Nebr., notes on, 

Nebr. Sta. 253 

nature and action of, Nebr. Sta. 252 

now, notes on, U. S. D. A. 109 

of cotton root rot, Tex. Sta .. 318 

Missouri, U. 8. D. A-.. . 108 


162 

246 

284 

47 

80 

122 

80 

10 

121 

8 

3 

28 

37 

211 

75 

80 

01 

102 

2.‘.1 

72 

18 

187 
5 

122 
8,187 
3,6 

188 
198 


Pago, 

Jficld experiments wllb- 

peas, Nebr. Sta. 122 

potatoes, Ala. Canebrako Sta. 188 

ImLSta. 35 

Mass. State Sta. 80 

Minn. Sta. 9t 

rice, Indapan. 247 

tpjigar-caue, Iowa Sta.-. ’ 44 

■ La. Sugar Sta. 63 

sweet potatoes, Ala. College Sta. 3 

turnips, Ala. College Sta. 3 

vegetables, Japanese, Ind Sta. 36 

wheat, Ind. SU. 206 

Kan. Sta. 214 

Ohio Sta. 287 

SC. Sla. 146 

K.lhik.Sta. 10 

I Fir trees, notes on, S. Dak. Sla. 29 

Fire woim, notes on, N. J. Sta. 13t 

Fish,diied, anal> srsof, N J. Sla. 260 

tl 3 . toothed-horned, notes on, Obio Sta 292 

FJa\ cultmreport oil, IT. S. D A ..57,290 

' seed, value for feeding and manure, 

j Minu.Sta . r . 230 

F lesb Hies as loeimt psu .lailes, M inn Sta.... 232 

Floats, as a fertilizer for oats, Ark Sta. 180 

j field ex^juf!imeiits with — 

I Ala.College .^ta. 6 

Ga Sla. 29 

Floiieultuie,e\]»ennientH in, Ted Sla. 3(5 

Florida Agibnltuial and Metbanlial Col¬ 
lege .25,197 

Kxponmeiit Station.25,107 

Station biiUetius .25,107 

Fluted scale, lepoit on cuemieH of, IT S. 

D, A. 301 
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Fnnjsi of pearhes and oncumbors, Ind. Sta . 

wheat rii8t, Ind. Bta. 

Minn. Sta. 

Fungicides and iusecticidcs, eoinbining of, 

Ohio Sta. 

for black iotofcrrn)»cH, Did Sta 
cotton root rot, Tox Sin. -.. 

anuit in oat s ^1^. 

Fungous diseases of— 

rranberries, N. .T. Sin. 

plunis, notes on, Conn. Stati* Sta. 

Muss. Hut ell Ma. 

Garden experiments witli sweet coin Til. 

Sta. 

(forage) of Miirv'laml Station. 

of I.ouisianaState Station. 

Nebraska Station. 

w«‘b worm, notes on, Colo. Stn. 12 

Gas lime, field expeniiienlM with, Iml. St» 31) 

Geology of soils, Ga. Sta. 26 

Georg i Hr— ^ 

Agrirnltiiral Etperiniont Station.20, lOH 

Kxpenineiit Station, organization of-- 198 

State College of AgHeuHure and M<- 

chauie .Vrtsof Uiiiversitv ol.20,198 

Station bulletins . 20, 198 - 

German agrlenltural cxpeiiinent Htutioim, | 

statdsHen of. J7r> ' 

(termination of floated grain, S Ihik Sta .. 19 

tesla, Ihd, Sta. 25 I 

Aid. St a. 70 , 

Mo, Sta. 102 , 

N.C. Sta...127,130 1 

ra.Sfa . 295 

Glen Co\o staieh feed, analyses of, Conn. • 

State Sta. 15 | 

(ila onporhim nenmeqvum, iioU'S on, U, S. j 

1). A. 109 1 

rifns. iiot<*8 on, N. Y. Cornell I 

Sta. 283 I 

Gluten, analyses of, N. II. Sta. 255 i 

in feeding experinieuts for iiitik N. I 

H. Sta. 2.55 I 

meal, aiialj ses of, Conn. Stale Sta .. 15 ' 

liO. Stale Sta. 221 

in feeding expei iiuents, Means. 

State Sta .. 77,223 

No.l feed, analyses of, Conn. StaUi 

Sta. 15 

Gooseberries, ipiuries to, by< urinnt nieiwur- 

ing worm, Colo. Sta. 11 

Tarieties, Mieh. Sta. 229 

Ohio Sta. 287 

Gooseberry mildew, treatment of, Ti.S. 1). A. 169 

saw-fly, notes on, Del. SI a. 22 

Grain plant louse, notes on, Ind. Sta. 41 

Ky.Sta . 219 

Miob. Sta. 91 

Ohio Sta. 291 

vt, com for hoof cattle, Mich. vSta .... 95 

Grama, field experiments with, Nebr. Sta.,. 121 

Grapes, black rot of, Del. Sta. 195 

Ohio Sta. 294 

ir.aD.A..,.168,170 

cultivatipi) of, Ala. Canebralce Sta.. 188 


]iaper bags an u jirotcctioji foi, Ala. 

(Jollege Sta . 4 

varieties, Ala. (Jam-brake Sta. 188 

.Ala. College Sta . 4 

Iowa Sta. 213 

Afich.Sta. 229 

Tex. Sta. 3J9 

Va Sta . 321 

Grape a ino diseases, account of, XT. S. i). A, 170 

Grape-VIlies, prevention of root killing, Iowa 

Stu. . 213 

Grapta interropafioiiis, notes on, Colo. SUa.. 12 

proffne, notes on, Colo. Sia. 12 

8pp., notes on, C«>lo, Sta. 10 

Grajttoderu fohacfu, notes on, (kdo. Sta- 11 

Nebi Sta ... 120 

GraHh, amilvhes of, Ain College Sta . 183 

HI. SI.1. 31 

Tiermiida, adaptubilits to Alabniiia, 

.Ma. College Stn. 18.3 

blue stein, notes «ui. IT S 1) A . 3C8 

Imdalo, notes on. Te\ Sta. .320 

rio\\ foot 01 crab,adaptability to Al- 

ahanin, Ma. tioliego Sta. 183 

Engli.sh blue, field experiments with, 

Nebr. Sta . 121 

pciTniiial rye, field experi¬ 
ment with, Nebr. Sta ... 254 

e\i»eriinent statuoH, notes on. 108 

fescue, idfect of ripeness on crop, 111. 

Sta. 34 

fiehl ex]M‘riments with, Nebr. 

Sta . 121 

fowl meadow, notes on, N. V.Cornell 

Sta. 282 

herd’s, notes on, Tenn. Sta. 317 

lliiugiuian, III feeding t‘\periiiients 

for beef, .N V. State Sta. 270 

doluiHon, lieUl experinieuts wutli, 

Nebr. Sta. 121,251 

Kentueky blue— 

efleet of ripeness on emp, Ill. Sta. 31 

Held expornnciits willi,Nebr.Sta 251 

notes on, N. Y. Cornell Sta. 282 

lands, directions tor manuiing, Ala. 

College Sta. 183 

meadow foxtail, field experiments 

with, Nebr Stn . 121 

oat, adaptability to Ala¬ 
bama, Ala. College Sta... 181 

mouiituiu oat, notes on, Tenn. Sta... 317 

orchard, otfcctof ripeness on erop, HI. 

Sta . 34 

field experiments with, 

Nebr. Sta. 254 

for pastures. 111. Sta. 35 

notes on, Tenn. Sta. 317 

Tex. Sta. 320 

perennial rye, field experiments with, 

Nebr. Sta. 121 

poroupme, notai on U.S,D,A. 168 


Page. 

36 

204 

91 

294 

195 

319 

210 

263 

15 

225 


Page. 

Grapes, cultivation of, Ala. College Sta .... 5 

fungous diseases of, Tex Sta. 310 

mildew of, Mass Hatch Sta. 83 

U.S.D.A. 170 


33 

76 

60 

121 
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rage. 


OrasBt prolific panic or apronting <nrab,adapt« 

ability to Alabama, Ala.College Sta. 183 

redtop, field experiraeutfi with, Kebr. 

Sta .121,254 

rescue, field experiinonta with, “Nebr. 

Sta. 254 

roots and st nbble of, Conn. Storrs Sta, 18 

rough meadow, notes on, N. Y. Cor¬ 
nell Sta . 282 

rough stallced meadow, field expor- 

iiuonts wdh, Nebr. Sta . 254 

seed, germinatiou tests of, N. (h Sta.. 2Hf> 

impurities of, T)el. Sta. 23 

vitality of, Del. Sta. 25 

tall oat, adai)tubility to Vlabaiiia, Ala. 

College Sta ... 183 

field experiments with, Nebr. 

Sta. 121 

notes on, Tex. Sta. 320 

Tennessee or mountain oat, notes on, 

Tcmi. Sta. 317 

Tevas blue, notos on, Fla. Sta. 107 

La. State Stn .. tO 

timothy, otfeetof ripeiK'ssoii < rop, Ill. 

Stn . 34 

notes on, Tenn. Sta . 317 

winter, notes on, N, y. Corn«dl Sta... 282 

wild wiieat, field ovpeiimeuts with, 

Nebr. Sta. 121,254 

wire, notes on, N. Y, Cornell Sta. 282 

wood luendow, notes on, N. Y. Cor¬ 
nell Sta . 282 

yard, adaptability to Alabama, Ala. 

College Sta . 183 

GrasHCH and clovers, ^ ariet ies, Ill. Sta. 34 

composition of, III. Sta. 34 

N.y. State Sla..., 267 

digestibility of, Ill. Sta. 35 

directions lor collecting and i»ro- 

sen mg, Ala. College Sta. 183 

cffee.t of ripeness on crop, Ill. Sta.. 34 

field experimeuls w ith— 

Mass. State Sta .1. 80 

Nebr. Sta.121,254 

Kortli La. Sta. 71 

for pasture and meadow, N»«br. Sta. 254 

Handy soil, M ioh. Sta . 228 

formulas for mixtures, Ala, College 

Sta. 183 

in feeding experiments for beef,N. 

Y. State Sta -. 270 

Indiana, deseiiptioii of,Ind. Sta.... 200 

Io.<is of water in curing, Ill. Sta. 34 

iimadow, noti58 on, N. Y. Cornell Sta 282 

mountain, noti^s on, Teiin. Sta. 316 

Muehlenborgs, field experinientfl 

with, Nebr. Sta.121,254 

notes on, Tex. Sta. 820 

ot Alabama and their cultiyation.. 183 

prairie, notes on, IT. S. D. A. 168 

varieties of, La. State Sta.... 69 

Green atripod worm, notes on, Nebr. Sta.... 120 

Gteenhonse walla, construction of^ 

ICaae. Hatch Sta .. 83 

Wftn-m . M 


Page. 


GreonliouseH, remedy for mildews and in¬ 
sects in, Mass. TTateh Sta... 83 

steam vif. hot water In boating, 

Mass. Hatch Sta.82,225 

Guano, analyses of. La. State Sta. 221 

bat, aiialysoa, of, Fla. Sta. 188 

fish, analyses of, N.J..Si a. 260 

Monn Island, analyses. Muss. State 

Sta. 80 

Guernsey cows, in test of dairy brinids— 

N. J.Sta ...... ..... 258 

N.Y. State Sta. 270 

G>psnm, analyses of, Fla. Sta. IOH 

for cucumber beetles, Ohio Sta -.. 291 

Haelcberry buttoi’fly, notes on, Colo. Sla ... 10 

UfPinatvhia icrraia^ notes on, N. J. Sta. 260 

I Htpmaiopinui treatrneut of, Iowa Sta . 213 

HaXtiea Hrwlata, notes on, Colo. Sta. 13 

Harlequin cabb.age-bng, not/cs on, Ga, Sta .. 27 

I Ilarpahift hcrbivapwi, as locust parasite, 

Mmn. Sta. 2.32 

Hatch (Mass.) Fxperiraont Station .82,224 

Station hi^etills.82,224 

I Hawk fly ns a locust pariisite. Mm«. Sta ... 231 

j lla>, analyscH of, Conn, State Sta. 15 

Gn.Sta ...*. 108 

Mich. Sta. 00 

’ Mias. Sm. 233 

N. H. Sta. 2.55 

Vt. Sta. 157 

digestibility of. HI. Sta. 35 

effect of rijieness on crop, 111. Sta. 34 

English, in feeding experiiiieuts witli 

milch cows, Mass. State Sta . 223 

loss of water in curing, Ill. Sta. 34 

meadow, in feeding cxponmeiitH, Mass. 

State Sta. 77 

motlioils of making and Icediiig, Ala. 

College Sta. 183 

prusaes, competitive trials, Miss. Sta . 101 

salt, auaiyses, Mass. State Sta. 80 

timothy, in lending experiments, Iowa 

Sta. 210 

Heifers, feeding exporiraeutB with, Ark. Sta. 9 

Jh'lt'nivm autuwnale^ poisonous effects of, 

Miss. Sta. 233 

HdWofAwurmigcra, description and reme- 

dios, Oregon Sta. 205 

notes on, Colo. Sta. 13 

Del. Sta. 22 

Hemlock trees, notes on, S. Dak. Sta.. 20 

Ucjiiji culture in Europe, U. S. D. A. 209 

V UnitiCd States..57,290 

experiments, Ky. Sta. 62 

Hereford steers, feeding experiments with, 

Mich. Sta.f 8i 

//eUsroderu, distribution of the genus, Ala. 

College Sta. 186 

radickolOt Ala. College Sta ... 185,186 

tohaektUf Ala. College Sta. 188 

HlcEory, black, analysis of, Ga. Sta.,.»«.«.. 28 

trees, notes on, S. Dak. Sta. 28 

MippwUtmUt 18-puncMi, notes on, Ohio Sta 292 

Hog cholera, bacteriological liiTosttgat&oiui 

of,tr.S.D. A ^09 
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Hog cholera, causation or etiology,U.S.I). A 103 

description and treat wont of, 

N. C. Sta. 312 

diaguosis by nirans of inocu> 

latjoi),U.S.l). A . 104 

eflhctn of (lisinfcctunts on vi 

lusof.ir.S.D.A. 105 

hiHtory,iiatnto and troatniont 

of,U.S. O.A. 103 

how Hwmo Im coiho inlccUd, 

IT.S. D.A. 105 

introduction and spread in the 
United States. U.S.1). A ... 103 

ontbreak near city of Wash¬ 
ington iii ]«H7, xi.S. 1) A . 103 

prevention of, U. S. 1). A. 100 

Tehition to public liealtli, U. S. 

D.A. 105 

syjnptoiUH and post-iuorteiu 

ap])eurnnce, I' S. D.A. 103 

trentnieiU, 1‘. S 1) \ . 100 

loiiso, Tciuody for, Iowa Sta. 213 

ITolderness, Arnencan, rattle, ni test of 

breeds, N. Y. State Sta. 270 

IIolHte’'ii*Fiie8iaii rattle, in test of breeds, 

N.Y. State Sta. 270 

cows, t eat of, N, .T. Sta.. 258 

riominy chops, analyses of, Conn State Sta 15 


Hopper,green aj»]de-lenf, notes on, Ohio Sta 201 

rose leaf, notes on, Ohio Sta .. . 

.. 291 

ILirn fly, notes on, N, J Sta . 

2G0,204 

Ilorses, treati.soon eoHe of, Oiim Sla_ 

.. 139 

Hovtieulture at Ala CamdirnKe Sta. 

188 

Ala. Collegi' Sla. 

3,184 

Ark. Sta. 

.. 1.S8 

Colo Sta. 

LI : 

liid. Sta . 

35 1 

Md.Sla. 

75 - 

Hass. Hatch Sta. 

. 82,225 : 

Mich. Sla. 

..09,228 1 

Minn. Sta. 

94 . 

Nebi. Sta.. 

122,254 

N. J. Sta. 

.. 201 

N.y. Coineil Sta. 

.276,283 

North La. Sla. 

71 

» Ohio Sla . 

.287,293 

OntarioE\peiifriental Farm 210 i 

Oregon Sta . 

... 142 ; 

Ptt. Sta. 

.. 205 ' 

ILL Sta. 

.. 297 

Tenn.Sta.. 

.. 317 

Tex. Sta. 

.. 319 

Va.St».. 

321 


co operative work of stations 

« in. 58 

TTydropImbia in cattle, Nebr. Sta. 125 

Ryjthmiria cvnea, acooniit of, Minn. Sta ... 232 

Hyposet/lm^ synopsis of Amcficau speejes, 

U.S.13.A. 109 

/cor^a purchail, nattiral enemies in Austra¬ 
lia and Callfomla, U. S. D. A. 301 

lIliiKiR, Ainrlcultural Exi>erinieiit Station of 

University of.28,199 

Station bulletins.... *.28,199 

University of.28,199 


Pago. 


Imported cabbage butterfly— 

notes on, tla. Sla . 20 

S.l)ak Sta. 21 

Imported currant borer, leinedies for, Ohio 

Sta. 138 

Indiana Agricultural E.\periment Station 3.5,204 

Station bulletins.35,204 

Inoculation for preveiit.ion of hog cholera, 

U. S. I). A. 107 

ill dingnortis of hog cliolera, XT. 

S. 1). A. 104 

insecticides (See also Arseiiites, London 
Purple, and Pans (fiaMiii ) 
conit»ination ol, with fungi- 

cides, Ohio Sta. 294 

e>.periinentH with, Oiegon Sta. 204 
Jor cabbage worms, Colo. Sta. 12 
ccwlling moth, Colo. Sta... 11 
Iowa Sta.. 213 

cucuml»er beetle, ObioSia 291 
eight spotted for eater, Colo. 

Sta. 11 

false ( l>inc h bug, Colo. Sta. 12 
gaiden web'Worm,Colo Sta. 12 

plant louse, low’a Sta. 45 

] 1(1111 cun ulio, Mich. Sta. 227 
Ohio Sta... 290 
potato beetle, Dldo Sta .. 292 

kcToseneeinulaion, Aik Sta.. 1) 
Colo. Sta.. 11 

Ologon Sta 294 

notes oil, Colo Sta. 10 

N. C. Sta. 138 

Ol egon Sta. 142, 295 

S.Dak Sta. 21 

potato w’atcr, Iowa Sta. 45 

Inaectsafft'Ctingclover, partial bibliogr.i]diy 

of, Ohio Sta. 292 

poplars and willows, Minn. 

Sta. 232 

collecting ol, Ala. College Sta. 184 

Del. Sta. 21 

Ohio Sta. 138 

crniibeny, iiive.stlgathm of, N.J. Sta. 134 
injiuious, identilieaiiun and oxter- 

mination ot, Del. Sta.. 22 
of 1888,notes «>n, Nebr Sta 120 . 
]»ara8ltic, lor fluted scale, U. S.l>, xV 301 
lirigation, notes on waters lor, Colo. Sta .. 191 

subterranean, experiment in, 

Nebr Sla . 121 

Iowa Agricultural Experiment Station. .. .42,209 
State College of Agriculture and Me¬ 
chanic Arts.. .42,209 

Station bulletins. 42,209 

dapan, Imperial College of Agrieiilture and 

Deiidndogy. 247 

Japanese vegetables, vaneties, liid. Sta_ 35 

Jersey eat tie- 

dairy teat of, N. J. Sta. 238 

Vt.Sta. ^21 

feeding tost of, Midi. Sta. 84 

N.Y. State Sta. 270 

Jolmson grasa, field tests oT Nebr. Sta—121,2r>4 
Journal of Mycology, VoL V., IT. S. D. A... 169 
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Pftge. 

Jvglann nigra, iioto« on, Ala. Coll«ro Sta .. 4 

Juto oultnro iu tlio TTnited Statco.67,299 

Kuitirt'Orn, lioW expmiiionts with, Nohr. 

Sta.122,254 1 

toHi of, Mich. Sta. 89 , 

Kaiuit, a» fortiliKor for cottou, N. C Sta .. 285 

oats, Ark. Sta. 189 ! 

potatoes, Ala. (hino- 
brakoSta .... 188 ' 

w luut, V a. Stix— 158 j 

Hold imoiits ^ ith, Ala. ('ollopje 

Sta . 3 1 

Ga. Sta ... 26 I 

N. J. Sta .. 132 

S.C. Sta.. 147 ‘ 




Lettuce mildew’, remedy for, Mass. Hatch 

Sta. 83 

fjeucania umpuneta, notes on, Kebr. Sta ... 120 

Ijeueanthetnavn vulgarf, Wisooiisinlfaw coii< 

C4‘riiinjK, Wis. Sta. 323 

Lime,chloride of,for cotton-root rot.Tox.Sta. 819 
Held experiments with, Ala. College 

Sta. 3,0 

gas, Held experimciitB with, Ind. Sta.. 30 

Limestone, analyses of, La. State Kta. 221 

Xma lajtj)onica, acconnt of, Minn. Sta. 232 

gcripta, account of, Minn. Sta. 282 

tremiiUr, acconnt of, Minn, Sta. 2i)2 

Linaria vvigaris,VriBconsiu law concerning, 
Wi8.Sta. 323 


inaiiuriiU value as compared with 


phosphates, Ga. Sta. 20 

Kale, variety tests, Mich. Sta. 89 

Kansas Experiment Station .46,214 

State Agricultural College . .46,214 

Station bulletins.46,214 


I Linseed meal, analyses of, Conn. State Sta.. 15 

Muss. State Sta.. 80 
' in feeding experiments, N. Y, 

State Sta. 270 

refuse, analysis of, Mass State 
I Sta. 80 


Kentucky Agru ultiiral and Mechanical Gol 

lege .61,218 

blue-grass, eflects of npeiK^SMOii 

crop, Ill. Sta . 34 

Experiment Station .61,218 

Station Imlletins. ... Cl, 218 

Kerosene as an insecticide, Aik. Sta. 9 

emulsion as iiiHeclicidc, 0<*lo Sta H 
lor cabbage worms,Colo. 

Sta. 12 

false chinch bug, Cole. 

Sta. 12 

woolly aphis, Oregon 

Sta . 294 

KoeUna crisiata, notes on, IT. S. 1) A . . 168 

Koji, coiniKisition and propeities of. 247 

Lady-bird, luiuatie, notes on, Ohio Sta — 292 

beetle, notes on Mich Sta.... 2*^ 

20 spotted, notes on, Ohio Sta .. 292 

Lambs, leediiig cxpeiimeiits with, N^. Y. 

Cornell Sta. 273 

Languria mo 2 ardi mo, gall maker, lud Sta. 41 
Lappa offinnnhit,y7i>ivon^m law concerning, 

Wis. Sta. 32:i 

Larch, European, notes on, S. 1 )ak. Sta ... 315 

trees, notes on, S. Oak. Sta. 20 

Larder or bacon beetle, notes on, Mass. 

Hatch Sta. 22t 

Leaf-roller of grapes, injuries by, Tex. Sta. 319 
Leaf rolling caton>UJar, notes on, Colo. Sta. 12 

Leaf spot of grajics, notes on, Tex. Sta. 819 

Loan meat in mature animals, experiment 

ill prodnetloii of, H. Y. Cornell Sui. 134 

J^egumoH— 

a(*quisi4ion of nitrogen by, Conn. Storrs 

Sta. 194 

Held experiments with, Mass. State Sta 80 

Kebr. Sta.. 122 

Xona triUneata, notes on, Colo. Sta. 18 

LeptoeorUt trivittatm, notes on, Nebr. Sta... 120 

tirpedma $triata, udiiptability to Alabama, 

Ala. College Sta.... 163 

Lettaoe, growing under glass, Mass. Hatch 

, Sta. 83 


Lmliiig wheat, ev^teriimdlts in, Kan. Sta 216 
Listronotiis latiHttculua, notes ^ii. Ohio Sta.. 292 
Live Httick. (See also CattIc, (\uvs, etc.) 

at Alabama College Station ... 7 

KehraHka^Slatiou. 221 

feeding of, in North Caiolina.N. 

C.Sta. 285 

Lii us concamis, notes on, Ohio Sta. 291 

I^ocust, Koeky Mountain— 

in Otter Tail Count V, Minn. Sta. 230 

methods for killing, Minn. Sta. 231 

Ixicust trees, notes on, S. Dak Sta. 20 

London purple, eH'ects on foliage, Mitdi Sta 2J7 
for eodbng moth, Colo. Sta . 11 

Ky. Sta. 63 
Oregon Sta. 294 
plnm eiiiciilio, Ohio Sta.. 290 

Long leaved pine, analysis of, Gn. Sta 27 

laniisiaua Experiment Stations.63,220 

State Station, Ke)>oTt for 1888, 69 

Station bulletins. 63,220 

University and Agiieiiltiiral and 

Mechanieal ('ollege.63.220 

Liieem. (See Alfalfa.) 

Xmpliitv aC(|uisitioii ot nitrogen by, Conn. 

Storrs Sta... 194 

Held e.\pcrimeiit with, Nebi. Sta. . 122 

> ellow, trial of, Mich. Kta. 89 

Lpgus prafensis, account of, Ark. Sta. 9 

Lysiraeter at Nebraska Station.. 121 

Lpffa cinrrsa, notes on, Colo. Sta. 13 

Magnolia grandiflora, analysis of, Ga. Sta., 27 
Marrodactylus subspifutsus, notes on, Del. Sta 22 

Maine State tTollege Experiment Station. 73 
of Agriculture 'and 
Mechanic Arts.... 73 

Station hutletlns. 73 

Maiae. (Sec Com.) 

yellow mlllo, Held experiments with, 

Nebr. Sta. 264 

Malt sprouts, analyses of, Conn. State Sta. 15 
N.T.CornellSta. 282 
Hammuls, description of new North Amori* 
can, U.S.1>.A. 169 
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ragtA. 

lylaiipfl wur/uiri, of fortilizorfl on, 

Micli.Sta. K7 

ji^t'rittinatioii to»t)i of, I’a. 

Sill. ii9o 

variotJps, liliph.Sta. 87 

Manitoba, exiiorimeiital farra of. 245 

Mantiro, farm— 

aininoiiiii lost in dr.^in", N. Sla. 138 

analyaoH of, Toiin. Sta. 149 

Hold oxin*nnit>nt^ will), 111. Sta . 33 

liul. Sta . 30 

from fopiliii^jf pottoii-aiii'd IiuIIh and luoul, 

Tonu. Sta. 315 

loab by loacliiu*; and fi'mii'otiition, K. 

Y, Coinell Sta. 279 

motliodfl of application, JN, 11. Sta. 127 

Rourota of, Minn Sla. 229 

value from dilfoiont fcedini; Mtni'n, 

Mass. St at o Sta. 222 

vs. romiivornal fortih/i't-H — 

Ind. Sta. ''9 

Kv Sta . 92 

N jr Sta. 12H 

Maple, Tod, anal>His of, (la. Sta. 20 

tires, notes on, S. Dak Sta. 29 

Murl, anal\s(‘fl, Ala (yollei^oSta. 1H4 

Kill. Sta . 25 

La. State Sta . 221 

Tenn. Stu . 141) 

Matxh liav, analysis of. Mioli. Sta. 90 

MuT^land Ayrieullural f^illeoe. 74,222 

Expi rimenl Station .74,2.2 

Station bulletins. 74,222 

Mttssaeliusotfs Ajineultuiul College -82,221 

Ilateli Experiment Station 82,224 
Station bulletins ... 82,224 
State ExpiTimmit Station . 77,222 
Station bulletiiiH .. .77,222 
Meadow leseue, etleet of iipeiiess on ‘lop, 

111. Sta. 34 

foxtail, Held expeiiinents witb, 

Nebr. Sta. 121 

Meat iiispeetors, scliool for, Minn Sta. 229 

Mflilofus alia, experimeiits vitli, Mush. 

State Sla. 80 

Melon, orange, noti*s OIK N. y ('oinell Sla . 283 

rust, treatment of, S. 1). A . 168 

wornijiioteaon, (la.Sta . 27 

Meteorology, Ala. College Sta. 4,7 

Oa.Sta ... 27 

Did. Sta.. 207 

La. State Sta. C9 

Md.Sta . 75 

Mas«. llateb Sla. 225 

Maaa. State Sta.77,80,222 

Mu ll. Sla . 84 

Mo. Sta. 102 

Nebr. Sta.121,123 

Kev.Sta.127,255 

R. I. Sta. 298 

S. C.Sta. 312 

Vo. Sta. 322 

Mieo, North American pocket, roviaton of, 

IT.S,1).A. 109 

Micbij^an Agi-iculturiilCollegt. 84,226 


rago 


Micbigan Expenuient Station . 84, 226 

Station bullet iim .84,220 

MiddliugN, iiiJulyHiH of, N IJ.Sla. 255 

ill fueding experinieiitM lot milk, 

N. n, Sta. 255 

r>e, in feuiling expeiimentH for 

milk, MaHD. State Sta. 22.7 

wheat, in feeding experiments 

for beef, N. Y. Stale Sta. 270 

Mildew, iipjde poAvd(‘r^\, treatment of, E S. 

D. A . 170 

iloxviiy, of giapes— 

notes on, Tex. Sta. 319 

treatment of, 41. S. D A. 170 

in greenhouses, remedy foi. Mass. 

Hatch Sta .*. 83 

jmwde.i V, of giape.s- 

notes on, Tex. Sla . 319 

V S D A. 170 

Milk, .'inalvsesol, Mass, Slate. Stu. 77 

N J.StJi. 258,200 

N V Coinell Stu. 281 

and ilM piodiiet'^, baileria in,Conn. 

StoriHSta. 192 

o.ieteriii ill, Wm Sta . 104 

Iramsot prieeat Vermont ereanieiles, 

Vt. Sta. 321 

elieinieal eotiiposition of, AVIs. Sta . 161 

rompomtion of tiiat lialf and last half 

of milkings, fnd Sta. 40 

eeononiy in ]>ioduetioii, Mass. State 

Sta . 223 

elleet of elimati', N. A’’ Cornell St.i . 281 

beating, N. V (Cornell Sta.. 135 
temiierntnre— 

(’onn, Stovi’H Sta. 192 

AVis. Sta. 163 

warm water for cows - 

Ind. Sta . 40 

AV'iH Sta. 324 

feeding i xperimontH for— 

Masb. State Sla. 77 

K. I!. Sta. 255 

N. V. State Sla . 269 

OInoSta . 141 

ferments in, AVis Sta. 164 

iibmi ol, AV^is. Stu. 162 

from oowHot ditl'erent bieeds— 

N. J. Sta. 258,260 

N. Y. State Sta. 268 

A^I.Stu. 324 

loss of butter in churning, W. Va. 

Sta . 323 

niieioseopieal examination of, Jml. 

Sta .. ... 40 

minor of eox\«, W. V’^u Stu. 461 

prodiu'tion, expeiiinents in, liul Sta. 40 

reipiircd per siiaee of cieaiii, Mass. 

State Sta. 81 

secretion, htndiea in, Ind, Sta. 41 

setting and cbtiruing, metbods of, A la. 

College Sta.184 

methods of, N. 11. Sta .. . . 130 

t;«. ert^aming witli the I)e Lav'al 
Hi^parator, A la. College Sta 184 
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I’affe. 

MUk te»t8 at oraamorieg, Vt. $ta^. 320 

MllkiusH, tat globiileg of t)r»t half gnd lant 

half, fnd. Sta. 40 

Millft, iJold oxpurimonta with, Nobr. Sta. 122,254 
lOxiift. adaptability to A hibama, Ala. 

CollcjBTO Sta. 1«3 

varictieH, Iowa Sta. 212 

Millo tiohl ©xpeninonta with, Kebr. 

Sta. 122 

Minooaota ExprrimoHt Station .01,220 

Station Imllotins.01,229 

Uiilvmity of.01,229 

Miao, inanntuctiiroand couipo«ilion of — 247 

Miaalaaippl lilKporimoiit Station .101,223 

State A jiricultural Collep^ . 101,233 

Station bulhdins .101,233 

Miaaouri Agricultural Colloiic.101,240 

Experiment Statiuii.101,240 

Station UnlletinB .. 101,240 

Mite, led, a« a locust paiaailo, Minn. Sta.. 231 
Mofature, relation to cotton jdaiit, S. (X Sta 313 
Moth, clotbch, notes on, Muh'^ Hatch Sta.. 224 
Mountain meadow^, ffra^aes ol, Ti iin. Shi.. 310 

M uck, nmilyBiH of, Fla. Sta .25,108 

general charactcnstica of, Fla. Sta . 108 

Mucor, relation to root rot of cotton, Tex 

Sta. 310 

Muentm'intrus, noUa on, IT. S. D. A 100 

Mud ornb, aual> acH of, MnsH, State Sta .... 80 

Alnehl(‘iihc‘rg jxiasaea, held experimentw 

with, JN'ehi .Sta. 121 

MulberricB, viii iof iea, Midi. Sta. 220 

Mule.s, diHcueea of, M ihs. Sta. 101 

food for, MiMH Sta. 2;i3 

Mnsk-inelona, sandNebr.Sta. 254 

Mtmiiird. -white, teatsul, I’a. Sta. 143 

Mimdcrmtx rim in aila^ic, Ill. Sta. 201 

M.ycoloj'.v, department of, Conn. State Sta 15 
Journal ol, Tol, V,, U. S. D. A,.. 100 

Nebraska Experiment Station.120,232 

Industrial (Jollej^e of tbc Uni¬ 
versity of.120,252 

Station imlletiUH . 120,252 

Nematode, n.«i cause of a jjolato diaeaae, 

Xeun.Sta. 150 

rootpill, life luHtoiy and mota- 
morpljoses of, Ala.Colloge Sta. 385 

KetTUituH ventralig, notea on, Minn, Sta_ 232 

v€7i1rieoHug, notes on, J>©1. Sta_ 22 

Ohio Sta.... 291 

Nevfula Af^li^ult^ral Expennient Station 127,255 

Slate U nivm aitj ..127,255 

Station Imlletins...127,255 

Now IlampsUire College of Agrionlturoand 

the Mechanic Arta ... .127,2t>5 

Experiment Station.127,255 

Station bulletins.127,256 

Jersey State and College Agricultural 

Erperioient Siations.130,25C 

Station bulletins.130,256 

Now Mexico Agricnltnral College. 248 

ExpeHment Station. 248 

New York Cornell Experiment Station . ..134,271 

Station buUetina.134,271 

University..134,271 


•Page. 


New York State Experiment Station. .u.... 265 

Statiou bulletins. 265 

Night-soil, as a manure in Japan. 247 

Nitrate of soda— 

analyses of, Conn. State Sta. 15 

as fertilixer for com, Ill. Sta. 38 

Vt. Sta. 366 

oata, Ark. Sta. 189 

potatoes, Ky. Sta. 210 

wheat, Va. Sta.. 138 

cost of nitrogen from, Conn. State Sta . 16 

Held experiments W’ith,.N. J. Sta. 132 

S. a Sta. 347 

Nitrogen as fertilizer for wheat, Ohio Sta.. 2B9 
aitnosphorle, as plant food. Conn. 

Ston-s Sta. 194 

determination of, N Y.Oomell Sta. 136 
free extract in corn fodder, III. 

Sta. 20 

hay products, 111. 

Sta. 34 

in feeding stuffs. Conn. State Sta. 14 

J^asH. State .Sta. 77 

fertilizerH— r 

cost of, Conn. State Sta... 1C 

N.J. Sta.. 258 

for cotton, Ala. College Sta. 6,6 
sugar calle, Ea. Sugar 

Sta. C7 

valuation of, N. J. Sta...... 131 

field expertments ivitii fertili¬ 
zers, S.C. Sta. 147 

hay pied nets, 111 Sta. 34 

relation of amounts in fertilizers 

and in croj), Ky. Sta . 62 

N'oetuidee spp., account of, Iowa Sta. 45 

North American Fauna, Nos land 2, U. S. 

1). A. 109 

North Carolina Agricultural Experiment 

Station.136,283 

Station bulletins..136,283 

North Dakota Agricultural College . 248 

Experiment Station. 248 

Nortli Louisiana Station, Annual Keport of, 76 

bulletin. 70 

Notimeeta imdulnfa, notes on, Ohio Sta. S92 

Nova Scotia, experimental fanu of. 245 

Nvmumlaria, synopsis of American spe¬ 
cies of, U. S. D. A. 169 

Nutritive ratio, explanation of, 111. Sta .... 34 

value of feeding stuffs, Mass. 

State Sta. 223 

angustatus, notes on, Colo. Sta. 10 

Oak leaves, analyses. Mass. State Sta. 80 

post, analysis of, Ga. Sta. 26 

red, analysis of, Go. Sta.. 26 

trees, notes on, S. Dak. Sta. 20 

white, analy sis of, Ga. Sta. 26 

notes on, S. Dak, Sta .. 315 

Oat bran, analysis of, Conn. State Sta. 15 

grass, tall, field experiments with, Nebr. 

Sta.. 121 

tall meadow, notes on, Tex. Sta,. 320 

midd lings, analysis of, Conn. State Sta.. * 15 

Oats, analyses of,Conn. State Sta.. 10 
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Conn. Starrs St a. 194 

Ill. Sta. 202 

Mcl.Rta. 75 

Mass. State Sta. 80 

S.C.Sta. 146 

S. Dak. Sta. 19 

germination of frosted, S. Dak. Sta ... 19 

tests of, Ph. Sta. 295 

in feeding experiru<*utR, Mass. State 

Sta. 77 

salt as fertilizer for, Kan Sta . 215 

am lit of, Ind. Sta... 207 

Kan. St a.... ^. 216 

Nebr. Sta. 262 

varieties, Ark. Sta. 189 

111. Sta. 203 

Iowa Sta. 210 

La. State Sta. 69 

Md.Sta.. 7.*> 

Mh li. Sta. 87 

Kobr.Sta.122,12:t,254 

Pa.Sto. 142,143 

S. C. St.i. 148 

Ocneria ditipar^ deseription imd ruuiedtes. 

Mass.Hatch Sta. 225 

Olliee of Kvpi’iimeut »Stati<)ns, piibli cat ions 

of.. .. 2 

Ohio AgTieuliuial Kxperinicut Station ...138,287 

Station bulletins.. 138,287 

Station, eightli annual repoitof. 294 

Oil cake, valiK' for feeding and manure, 

Minn. Sta. 230 

Okra, \ ai iet ie.s, Nehr Sta. 254 

Ong.ii til’s liquid tree protector, Colo. Sta... 11,12 
Onions, mold of, notes on, N, Y. Coniell Sta. 283 

varieties. Tnd. Sta. 35 

Md. Sta. 70 

Nobr. Sta.123,2f>4 

Onobrychit iativa experiments with, Mass. 

Statii Sta. 80 

Ontario, Agricultural College and Experi¬ 
mental Farm of. 245 

Orange, gum d isoasc of, IT. S. D. A. 168 

Orchard and garden, La. State Sta. 69 

apple, effect of spraying, Ky. Sta . 63 

fruits, varieties, Md. Sta. 76 

gross, effect of ripeness, Ill. Sta.... 34 

forpastures, III. Sto. 35 

V9. timothy, 111. Sta. 3 

of Maryland Station. 74 

North Lottisiana Station. 71 

^ Oregon Station. 142 

Virginia Station. 321 

Oregon Exporlmont Station.142,204 

State Agricnltnral College.142,294 

Station bulletins.142.294 

OfOltbOlogy and mammalogy, division of, 

n.S. D.A. CO 

Orthoptera of Nebraska, notes on, Kobr. Sta. 120 
Oyster Interests of New Jersey, N. J. Sta., 134 

OxiMium auHootmtm, notes on, Tex. Sta— 319 

Panimm batbinode, experiments with, La. 

State Sta.. ' 69 


Page. 


Vanicuni genus, in the United States, re 

\ isiou of, TJ. S. D. A. 168 

proliferum, adaptability to Ala¬ 
bama, Ahu College Sta. 183 

tcxanum, uduptubility to Ala¬ 
bama. A la, Collcgii Sta. 18:1 

viryatinn, notes on, U. S. I). A. 168 

Paper bags as a pi-otcction for grapes, Ala. 

College Sta. 4 

PaiA grass, experinieiifa wilh, La, Stale 

f>ta. ('0 

Partiaitos of ilutod m ale in Australia, U. S. 

D. A. 301 

Purls green, effects upon foliage, Mich. Stn. 227 
for codling moth, Colo. Sta ... 11 

eight-spotted forester, Colo. 

Sta. 11 

garden web-worni, Colo.Sta 12 
plum eurciilio, Aiich. Sta .. 227 

Parsley, varietii's, Nebr. Sta. 123 

Pill snip biittcrll\, notes on, Colo. Sta. 11 

Parsnips, varieties, Nehi. Sta. 254 

Panpalum dilatatu m , notes on, Tex. Stn. 320 

platlfeavle, notes on, Te\. Sta_ 320 

pnhiHonnn, notes on, Tex. Sta .. 3-’0 

Peach rot and bliglit.-notos on, U, S D. A .. 169 

rein Oily for, T S. I>. A. 169 

yellcuH, history and charade’isties 

of, IT S 1>. A. 160 

Peacho.s, spotting of, liid. Sta. 30 

I" .S. T). A . 169 

MiTielies,Mich Sta. 229 

Pea-nuts, field expcrlmeuts with 

Ala. College Stii. 3 

N.C.Sla.,. 284 

Pear hlight, treatment of, S, D, A. 168 

leaf hlight, note.son, N. Y. C iindl Sta 283 

Ireatmeiit of, U. S. D. A .. 170 

Pears, vniieties, Mich. Sta. 220 

Pear-tree slug, notes on, Colo. Sta. 12 

Peas, acquisition of nitrogen from air by. 

Conn. Storrs Sta. 194 

deep vs shallow planting of, liid. Sta. :i6 
field ©xpcTimcnts with. Nebr. Sta ... 122 

in feeding expcrimenls tor beef, N. Y. 

State Sta . 270 

influence of soil 4ipon, N. Y Cornell 

Sta. 283 

varieties, Ala. ('ollege Sta. 184 

Ind. Sta.35 

Nebr. Sta.122, 254 

Peat, analyses. Mass. State Sta. 80 

Poa vino silage, analyses ot, Miss. Sta. 2:i3 

Poa-vincp, test of value for cane land, La. 

Sugar Sta... 67 

l*ea‘Weievil, niotliod of destroying, Mo. Sta.. 102 

notes on, Colo. Sta. 12 

Pecans, test of, Mich. Sta. 220 

Peliie-Thomae scoria (Sec Thomas slag.) 

PmicUliutn in cotton*root rot, Tox. Sta. 310 

Pennisetum spicatum, fluid cxiierinients 

with, Nebr. Sta.122 

Pennsylvania Experiment Station.142,205 

State Coilego. 142,295 

Station bulictins.142,295 
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rarioiioM, Ntibr. Hta. 323 , 

i*er(nntHpora (fa:nglifor)ms, reinody for, Manifi. 

liak'h Sta... 83 I 

schleideiuana^ iiotra o«, N. Y. 

Cornell Sta. 28;t 

vitieola, notes on, Tex. Sta. 310 

Peromtporefv and rain-fall in Iowa, IT. S, 

UA. 160 I 

Peroxide of nilicaics lor enrnnibot beetles, j 

Phaiadrutt (sp. ?), enemy of Hiiint in oats, 1 

Kan. Sta... 216 j 

PhUum pratense^ iiotea on, Tenn. Sta. 317 ! 

Phosphates— | 

analyses, Ala. College Sta. 1H4 j 

AS fortilijser for cotton, N. C. Sta. 285 i 

oats, Ark.,Sta. 180 | 

potatoes, Ky. Sta. 219 i 

wheat, Va. Sta . 15g | 

iloldexiM^riuientswath, Ala. College Sta. 3,6 j 

(ia. Sta . 26 i 


tiiaiinrial value of, omnpared witli kainit, | 

Oa. Sta. 26 I 

Pamiinkey marl, analysis, X-C.Sta. 138 ! 

raw, as fertiliier for oats, Ala, Cano- i 
brake Sta ... 187 | 


potatoes, Ala. | 

Cane h rake j 

Sta. 188 

slag, belli expeliinoiits with, (la. Sta_ 26 

South (-aroUna, as fertilizer for corn, 

Vt Sta. J56 

Star llotie, field experiments ^vith, N. Y, 

Cornell Sta. 283 ’ 

PhoHphorie acid - * | 

as fertilizer for wheat, Ohio Sta. 289 ; 

in fiH^Aing stuffs, Conn. State Sta. 14 i 

fertilizers, coat of, Conn. State Sta . 10 1 

X. J. Sta. 2ri8 I 

field experiments, S. C Sta. 347 | 

on cotton, Ala, College Sta . 6 

Hiigar-eane, ha Sug.ir Sta. 66 

1 ‘elation of amounts in leTtili/ers and in 

crop, K>. Sta . 62 

valuation of, N.J.Sta. 133 

value of, ill feeding stuffs Mass State 

Sta . 77 

PfiythsHcta labrutca^ of grapes, notes on, Tex. 

SUi. 319 

Ph> sics of soil, notes on, S. C. Sta. 312 

Physiology, vegetable, ad^rtmciit of, at 

Mass. State Sta.*. 81 

PkytopkUiora infcntans-- 

description and t reatinent, Tcnn. Sta .. 150 

experiment in treating, Ohio Sta. 291 

notes on, Mo. Sta. 74 

Mass. JIatrh Sta . 225 


X.J.Sta. 264 

Jticea ulba, notes on, S. Oak. Sta. 20 

Pickle-worm, notes ou, Ga. Sta.-.. 27 

Pi»ti0 oleracm, note.? ou, Colo. Sta. 12 | 

protodiee, uctos on, Colo. Sta.10,12 i 

account of, G a. Sta. 26 I 

notes on, Colo. Sta. 30,13 j 

Pol.Sta.. 22 I 


Pago 


Pig*feed lug experiments, Ala, Colloge Sta . 7 

Kan. Sta. 216 

Ky. Sta. 63 

for lean meat, X. Y. Cornell St a. 134 

Pigs, offi^ci of various foods upon vital parts 

and bones, Kan. Sta . 217 

" induenoe of modem feeding upon 

skull and dentition, Minn. Sta. 100 

Pine barrens of Michigan, experiments on, 

Mich. Sta. 228 

Scotch, notes on, S. Dak Sta. 315 

trees, analysis of, Ga. Sta....20,72 

notes on, S. I)ak. Sta. 20 

white, notes on, S. Dak. Sta. 315 

Jhnns wtVfjf, anal>sm of, Ga. Sta. 26 

paluatrut, analysis of, Oa. Sta. 27 

jionderom^ notes on, S. Dak. Sta_ 20 

Pitchy carpet beetle, notes on, Mass. ITateh 

Sta. 22t 

Plagiodpraacripta, notes on, Colo. Sta. 32 

Phuit-loiise, box-eldei, notes on, Nebr. Sta.. 120 

gnmi, account of, Mich. Sta . . 91 

iuBcciicide for, Tiya Sta... 45 

JMautS) colleetiou of, Ala. (kdfege ^ta. 184 

distribution at California Station, 

Cal. Sta . 190 

fungus diseaaixs of, Conn. Slate Sta . 15 

poisonous, experipient m feeding to 

cattle, Oi'Cgou Sta. 295 

Plaster, analysifs of, Tenu. Sta. 149 

as fertilizer for potatoes, ICy Sta., 210 
carlioli/icd, for plum euvcullo, Mich. 

Sta. 227 

field experiments with, X. J. Sta ... 132 

Platanua occidmtaHa, niml.N sis of, Ga. Sta * 26 

PUttyaawitK^ecrojmt^ notes on, Minn. Sta— 232 

S. Dak. Sta .. 21 

Plowing, ilcep niid shallow, for corn, Ind. 

Sta .. 38 

Plownghfia viorhom, notes ou. Mass, llatck 

Sta. 225 

Plum, blimk knot of, romedios Jbr, Mass. 

Hatch Sta. 225 

curculio, account of, Iowa Sta. 45 

e.x{)«riments in rearing, Ind. 

Sta. 41 

insecticides for, Mich. Sta.. 227 

notes on, Del. Sta. . 22 

remedies lor, Ohio Sta. 290 

leaf rust, t reatroeut of, U. S. D. A.... 109 
wart, remedies for, Mass. Hatch Stn. 83 

Plums, native, test of, Minn. Sta ... 94 

varieties, Mich. Sta. 220 

xvild, account of tests, Iowa Sta .... 42 

varieties, Iowa Sta.. 42 

Pluaia hraaahiVy notes on, Colo. Sta. 12 

Pna agvatiea, notes on, N. Y. Oomell Sta .. 282 

arnchni/era, experiments with, La. 

* State Sti^. 09 

notes on, Fla. Sta.. 107 

cornpnMa, notes on, K. Y. Cornell Sta. 282 
jierMralu, noFes on, K. Y. Cornell Sta . 282 

pralemU, field experiments with, Mass. 

State Sta. 80 

notes ou, K*. Y, Ooraell Sta.. 282 
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iiotoa oii, N. Y. Contoll Sta.. 282 
Pocket mice, North AtiurKaii, roviHioii of, 

. lOh 

Pollen, oir«oU of rain upon, N. .T. Sta. 134 

I’ond life, wtuclleH in, Ohio fita. 292 

Poplar borer, notes or. Colo.Sta. 12 

Minn. Sta. 232 

ginllor, uoteB on, Mum. Sta . 232 

Poplars, (lirectione lor jivowing cuttingB. 

Minn Sta. 232 

growth froTH hard wood cutiiiigB, 

Mimi.Sta. 03 

inseclB affecting, Minn. Sta. 232 

ItuBHiaii, notcB on, S. Dak. Sta — 315 

variotieH, S. Dak Sta — 315 

varieties, Mii.a. Sta. 232 

ropulus alba, growth from hard-wood 'nit- 

tings, Minn. Sta. 93 1 

notes on, S.Dak Sta 20, ll.'i j 

wonii»/<'r<t, imtfs on, Nebi. Sla . . 253 | 

notes on, S. Dak. Sta. 20 I 

Pfframidah^, notes on, S. Dsik.Sta 20 . 

Potash, rost Irom different sources- | 

Conn. State Sia. 10 I 

N J.Sta. 2r>8 

experieru'C of Neiv Jersey tarmeis I 

with, N.J.StJi. 133 I 

for t5ori), N. 1. Sta ...... ... 132 

sorghum, N. J. Sta. 132 

augar-eaue, La. Sugar Sta . 05 

sweet potatoes, N. J. Sta. 132 

wheat, ()lnr» Sta . 289 

in fooding stuffs, (hum State Sta... 14 

Mass. State Sta . 77 

fertilizera, neinl of, in Indiana, 

liid. Sta. 73 

field exjwiiiuontH, .Vliv.fhJh^ge Sta 62 

N. J.Sta. 131 


Sta. 150 

e\perim«‘nt in trealing, Ohio Sta. 291 

notes on, Mo. Sta. 74 

MasH. Hatch Sta. 225 

N. J.Sta. 264 

Hcah, diseussion of, IT. S D. A. 168 

experiments with, Mass State 

Sta. 80 

sweet, rot of, N J.Sin. 206 

water as iiii insecticide, low'a Sta - - 45 

Potato«‘b— 

determination ot starch in,(hi] Sta. .. 13 

field experimeiilH with- 

AIh. Cauebrako Sta. 188 

Ind. Sta. 35 

Ky.Sta. 219 

Mass. Stat e Sta. 80 

Mhih. Sta. 86 

N.C.Sta. 284 

111 pig-feeding evpcnim nt, Ivan Sia . 216 

methods ef cnlliire, Minn. Sta . 94 

planting ami eultnre— 

Ky. Sta. 219 

11.1. Sta. 297 

preiniration of seed, Kv. Sta . 219 

Mieh.Sfa . 86 

11.1. Sta . 207 

lliiral trench system of planting, Ind 

Sta. 35 

swiM't, field o\]>tinmenls with Ala. thd 

lege Sta . 3 

preserviihon eff, tia Sta. 27 

\aiieties, Nebr Sta. 2r>4 

vines, analyses of, <la Sta . 198 

v.iriet les, Ala ('anchrake Sta . 188 

.\la (hdlege Sta. 184 

Colo. Sta. 13 

Tnd. StA. 30 


SC.Stu. 117 Kv Sta. 210 

niiiriateof— Md Sta. 76 

tts fertiliJ'cr for coin, 111. Sta. . 33 Mass Hatch Sta.. 84 

Vt. StH... 156 Mich.Sta . 86,89 

for home-mixed inaiiines, N. II. Minn. Sta. 99 


Sta. 129 

in Held experimentH, N. J. Sta . 132 

S.C Sta.147,148 

relation of anioniitH in iertilizers 

and in crop, Ky. Sta. 62 

aalta, nnalysea of, Conn. State Sta.. 15 

sulphate of, as fertilizer for potAtiOcs, btatious, oditorial not cs on. 310 

Ky. Sfii. 219 IJHtof 52,113,172,241,304 

for hlack-rot of grai>cs, uumlmr isstiml during 1889 — 118 

Del. Sta. 196 IT. S. D. A., ahstr.icts of. 103, J68,235,209 

valuation of, N. J. Sta. 131 li**t of.W), 111,171,240,303 

PoiasBiani sulphide, for gooseberry mildew rucciniaffmmmut, I\ eoromta, and J\ rwhi- 

and apple scab, IJ. S.I). A. 169 po-wa, of wheat niHt, Ind. Sta . 204 

Potato beetle, Colorado, Del. Sta. 22 PuuipkinB, vaiietiea, Nebr. Sta . 254 

I Ohio Sta. 138 Purdue Uni versify. 35,204 

S. Dak. Sta . 21 Quercvn alba^ Q, obtmifulia, and Q, rttbra, 

, blight and rot, remedies for, Mass, aiialyses of, Go. Sta.... 26 

Hatch Sta. 225 Quince, leaf blight of, N. Y. Cornell St#*. - -. 283 

new disease of, Tenii. Sta. 150 spot of, Ohio Sta.1 294 

plant ill New York, lltlle-knowu eiie- Qiiiiicos, varief ft&s, M ich. Sta . 229 

mica of, Ind, Sta. 41 Radishes, varictics, /. idir. Sta —.. 254 


Nchr Sta. 122,254 

Pa. Sta. 142,148 

K.l.SU. 297 

rmyllobora 20-m<«5idtt/a, notes on, Ohio Sbi.. 202 
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Ilatlwaya, metal track, as a anbslUutc for 

woodentieSftT. H. JfK A. 109 

rolailon to timbet rosoui^cs of 

UnlttMl States, ri.S.r>.A. 110 

Haiti fall charta of MicUljiaa, Mirh. SU .84 
observations with, Nebr. Sta . 123 

Kamie euUuro in the ITuited States.57,299 

variety teats discussed. 57 

Raapbemes, varieties, Mich. Sf a. 229 

Ohio Sta . 287 

Tox.Sta. 320 

Kaspherry eulfuro, directions for, Ala. Col¬ 
lege Sta. 5 

Ked-striped cniiihetTy \v<»rai, notes on, K. d. 

Sta. 

Ited top, Held exi>eriinents with, Nebr. Sta . 

Iti^sports of statioDH for 1888, Higoet of . 

llcscue grass, field exper itoeuts with, Nebr. 

Sta. 

Kbode Island Exneriiuent Stntiou.145,296 

Slate Agricnltural Scho(»l . ,145,296 

Station bnllelius. 145,296 

farm . 346 

orgaui/.ation of. 145 

Jthopohota (Anchylopera) vaeviniana, notes 

oii,N.J.Sta .. l.'tt 

Jtihynchifvi bicolor, notes on, Colo. Stn . 32 

Itloo and its by-prodaots, I^u State Sta. 220 

eomp<»sition of. La State Sta. 221 

ferlibascr experiments with. 247 

field experiments with, La. State Sta .. 220 

milling products of, La. StaU Sta. 221 

products, uualyscs of, Lix State Sta ... 221 

distribution of nutrients in .. 
Itooi-gulls, investigations in nature and 

causes of, Ala. College Sta ... 

Hoot growth of coin, 111. Sta. 

Minn Sta.. 

pruning of com, 111. Sta...31,22 

liid. Kta. 39 

Minn Sta. 92 

Boot-rot of cotton, description and treat- 

I ment of, Tex. Sta. 318 

/BtKits, cultivation of, N. Y. Cornell Sta_ 

I in feeding ex])eriinonts— 

Mass. State Sta. 

Va. Sta. 

of plants as man lire, Conn. Stoi rs Sta. 

Hoot tul>erculo8, distiuguisbed from root- 
galls, Ala. College Sta.. 
relation to nitrogen sujiply 
of plains. Conn. Stons 

Sta. 

Hose beetle, notes on, Del. Sta /.. 

Uosedenf blight, remiMly for, Mass. Hatch 

Sta. 

spot, remeilies for, Mass. Hatch 

m . 

Koso mildew, Mass. Hatch Sta. 

Bnl, bitter, of apple, treatment, U. S. 1). A. 

ofgtapoi, U. S, D. A.. 170 

potato, tmtroent of, Ohio Sta. 291 

* Tenu.Sta. 350 

Hotation of crops— 

experiments in, Li^ State Sta. 70 
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Uotatioij of crops— 

experiments in, Md. »^ta. 76 

vg. continuous grain growing. Ind. Sta , 206 

Uoiind-headod borer, notes on, Towa St>a— 45 
Bowim, in feeding experimenti^ with milch 

cow% Mass. State Sta. 223 

Rvmex erUptis, Wisconsin law concerning, 

Wis.Sta. 324 

Kust of wheat, analyses, Minn. Stn — .. 90,100 
effects on germination, Minn. 

Sttt. 04 

on wheat and cotton, N. 0. Sta. 138 

IlnstHof Mobrasku, preliminary eiiiiinera' 

lion of. Kohr. Sta .. 253 

lliitii-bagas, germination tests of, Pa. Sta . 295 

varieties, Mich. Sta. 87 

R>e bran, anulyses of. Conn. State Sta — 15 

feed, analyses of, Conn. State Sta — 15 

grass,perennial,field experiments with, 

Kebr Sta.-. 121 

lia> in feeding experiments for milk, 

N.H.Sta . 255 

in feeding experiments for bts>f, X. V. 

State Sta.•/.. 270 

Saeehitromyeexniifenderma, in sil.ige.lll Sta. 201 
Sainfoin, field experiiaents with— 

Mass. State Sta. 80 

Kebr.Sta.:. 122 

notes on, S. Dak. litii. 2o 

Imrifolia, notes on, S Dak. Sta . 20 

Salsil.v, vaiietiOM,Nebr.Sta. 2^’^4 

Salt as a feitillKcr for oats, ICaii. Sta. 215 

San tToaqtiin Valley lakes. Cal. Sta . ... 10 

SaperdacaUaratn, notes on, Colo. Sta. 32 

Minn St.v 232 

concolor, notes on, Minn Sta. 232 

Saw-fly borerfn wheat, noton on, N. V. Cor¬ 
nell Sta . 277 

goosebuiry, Del. Sta... 22 

largo willow, uoto.H on, Nebi. Sta — 120 

raspberry, reniodies for, Ohio Sta .. * 138 
HciUo, new species, as a locust parasite, 

Minn. Sta. 231 

Schizoneuralanigcm, treatment with kero¬ 
sene, Oregon Sta. 291 

Sclrrogtomum equinum^ as cause of colic in 

horses, Ohio Sta. 139 

Screenings, cliemical composition, Mich. 

Sta. 90 

Seeding of wheat, experiments in, K>. Sta. 216 
Ohio Sta. 287 

Seeds, apparatus used in t<H)ts of, NT. Y. Cor¬ 
nell Sta. 271 

conditions of genninution, N. Y. 

Cornell Sta.;. 271 

distribution of. Cal. Sta. 100 

effects of ago on germination of— 

N.C.Sta. 137 

Pa. Sta. 205 

offectH of different depths of plant¬ 
ing, 3Sr. y. Cornell Bta. 288 

from Pugot Sound, morite of, Ohio 

Sta. 804 

garden, iiupurities in, K. Y« Cornell 
Stn. 272 
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Seeds, gorniinaiicm of frosted, S. Dak. Sta. 19 

iespectiou of, Del Sta. 22 

TJf. y. Cornell Sta.... 271 

of woods, vitality of, K. Y. C<»niell 

Sta . 282 

tests of, I)45l, Sta. 22 

M(l Sta. 76 

Mo. Sta. 102 

N.V.OormdlSta. 271 

X. C. Sta.126,28(5 

Oregon Sta. 142 

Pa. Sta. 295 

/SVlandritt arasi; notes on, Colo Sta. 12 

Ohio Sta. 291 
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Separator, centrifugal, otTerts on rn*a?n, 

Wis. Sta. HU 

use in bn tier nnak- 
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Do Laval, in rreaiiiing oxpen 

inent, Ala. College Sta. Ihl 
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Xebr. Sta. 122 

i»i feeding e\p(‘rhn(‘nl.s, iMass. 

State Sta. 77 

Sheep, entoiMoe disoSses ot, Mias. Sta . 222 

fodder, held ( xporiineiit with. Mich. 

Sta. 89 

Shortlniru eows, tost of, X. J. Sta. 258 

Slvorts, analv'^is of, X. 11 Sta. 255 

in h'odlng experiments for milk, X. 

U. Sta. 25.') 

in pig-foodiiig expermiout, Kan. Sta. 216 
Siiiiihs, propagation from cuttings, Iowa 

Sta. 4t 

tStda tfpinoufi, root rot of, Texas Sta. 219 

Silage, acid in, III. Sta. 202 
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biology of, 111. Sta. 200 
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Mieh Sta . 90 

corn, in feeding expcrimonls— , 
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Mass. State Sta. 77 

< rop, methods of gro>\ ing and har- 
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feeding rations of, Ohio Sta. UO 
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in fetwling experiments for beef— 
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Silage, time to ent corn for, Minn. Sta. 07 

varieties of corn for, Ind. Sta. 30 

Ohio Sta. j40 

Wis. Sta. 105 

I »#. dry fodder— 

I cost of storing, Mo. Sta. 249 

digestion experiment. Pa. Sta_ 296 

I feeding experiments, Mich Sta .. 88 

j Mo. Sto. 250 

j held beets, for production oi* milk, 

Ohio Sta. 141 

nutritive value of, Mo. Sta. 249 

views of Michigan farmers on, Mich. 

Sta . 88 

Silk section of U. S. Department of VgriruH* 

I ure . . 301 

, Silk-woi ms, directions for raising . 201 

' notes on, Minn Stu. 223 

S. Dak. Sta. 31 
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1 construction of, Kan. Sta. 47 

Mich. Sta. 87 
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Mo, Sta. 249 

XC.Sta. 286 

Ohio Sta . 129 

Wifi. Sta. 165 

hlling of, Kan. Sla. 48 
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j Wi8. Sta. 165 
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1 Mich. Sta. 87 

j Miss. Sta. 233 

I Mo Sta. 249 

I X.C.Sta. 286 

Ohio Sta... 129 

Wifi. Sta. 165 

special value to Kansas, Kan. Sta- 47 

stone, unsuccessful experiments with, 

Kail, Sta. 47 

tiiphonophom acentp^ notes on, Ind. Sta. 41 

K>.Sta. 210 

Mich. Sta.. 01 
Ohio Stu..., 291 


t Simps from HurghIIin, Iowa Sta. 44 

Slug shot lor cucumber hectics, Ohio Sta -. 291 

Smut of ouU, natuial ( iicuiins of, Kan. SUi>.. 216 

preliminary report on, Kau. 

Sta. 216 

wheat and oats, Ind Stu. 207 

Btmkiug, account, of, I ml. Sta. 208 

Smuts of Xebraska, preliminary eiiumem- 

tion of, Xebr. Sta. 262 

Snapdragon, Wisconsin law concerning, 

Wis. Sta. 323 

Snout beetle, notes on, Ohio Sta. 291 

Soil temperature, Ala. Oanebrake Stu. 8 

Ala. College Sta.4,6,1B4 

Minn. Sta. 05 

Xebr.Sta.!.121,123 

pufiU Tflth for4U«ewi, X. 11. Sta. 128 

f proposed, Md. Sta 76 
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Soil tborniometer, new form of, B. C. Sta .. 

.. 312 1 

Stations, Canadian, statistics of. 

245 

Bolls, alkaline, Sta. 

.. 10 

German, statistics of... 

176 

analysis of, Ala. flollego Sta. 

.. .1,7 1 

Ill the United States— 


Fla. Sta. 

23.108 , 

changes in staffs during 1889 

X18 

Mass. State Sta. 

80 , 

classitieationof staffs of. 

117 

Mo. Sta. 

.. 101 

lines of work vf. 

117 

and alkali, discussion of, Colo. Sta., 

.. 191 1 

number of. 

117 

geology of, Gil. Sta. 

26 1 

publications of.. 

IIB 

physics of, S. C. SU. 

.. 312 1 

statistics of.. 

117 

reduction in feitllity, Ind. Sta. 

37 

Statisticji, division of, U. S. D. A.. .51, 111, 171.246 

restoration of lerUlit.v, Ouun. Stuns } 

299,303 

Sta. 

.. 195 

Slwrs, feeiliug experiments with— 


SHody, experiments ill management of, 

Ark. Sta. 

9 

Mich. Sta.. . 

238 ‘ 

Iowa Sta. 

210 

Sonehiut arvemsis, W isconsin law concoruing. 

Mich Stu . 

84 

\Vis SIJI. . 

.. 324 

Tex. Sta. 

152 


.. 282 

Va. Sta. 

321 

Sorghum, analy scs of, Iowa Sta. 

44 

Shpa upartea, notes on, U. B. I>. A. 

168 

oxpcrinu'nls m sugar inakiiig 


htock feeding. (SeeCattle feeding.) 


Iowa Sta. 

..44,21*2 

Sterage of fodder, experiments in. Mo. Sla. 

249 

n. s. 1 ). A. 

.. 300 ; 

iifradiia hmtrioniea, notes on, Ga. Rta. 

27 

Add experiments with— 

1 

1 

Strawberries, >na lyses, Teiiu. Sta. 

317 

Mass. State Sla. 

80 ' 

cultivathm, A la. (College BU. 

5 

Md Bta. 

.. 75 , 

leaf blight, N. Y. Cornell Sta. 

281 

'N.J.Bta . 

.. 132 1 

vjrietics, A#li. Sla. 

188 

U.S. D.A. 

,too i 

Mass Watch. Sta... 

225 

silsgu, Hitalysis of, Miss Sta— 

.. 233 1 

Mich. Sta. 

228 

varieties, Md Sta. 

75 1 

Ohio Bta. 

287 

Smith Carolina Rvperlmeni Station. 

.146,312 > 

'^^jmn. Bta.... 

317 

Slatioii bulb tins . 

146,312 ' 

Tex Sla. 

319 

Univoisityof. 

.146,312 , 

Strawberry lOot louse, notes on, Ohio Sta.. 

291 

South Dakota AgriooUiirul College. 

.18,315 

Streaked col ton-wood leal beetle— 


Bxpciiinoui Station. 

18,315 ' 

notes on, Minn. Sta ... 

232 

Station bulletins. 

..18,315 ! 

B. Dak.SU. 

21 


Sunil) Ila\on Hubstatioii, fruil ieatinj; Jit, ' Striped cncuiuberbuotli'— 


Midi. Stu 


22K I not 08 un, Del. Stu 


22 


Spaying ot cowH, Ark. S(.H .. 8 

Spairow, KiigliHU, in JNeriii AineticJ, U. S. 

A . 108 

iiper<vtlci maxima, trial of, Midi. Sla.. 89 

JUpennophilas foojl liabitH of, 

luwaSta. 211 

ii 2 )hacelQina ampdinum, notcHon, Tex Sta 319 
Spho'rella /ragaria*, nok's ou, N. Y. Conirll 

Sta. 281 

tiphfprotheca phytoptophila, U. S. D. A. 169 

Sphmx motho, aotea ou, S, Dak, Sta ....... 21 

Sphcpria morbom^ remedies for. Mass. Ilatcb. 

Sta. 83 

Spidei, red, account i»t’, Iowa Sta. 45 

romody for, Mass. Hfitob. Sta.. H3 
' Spot ting of jieacbesami encumbers, Ind. Sta 30 
Sprayingappaiatus, Aescriplloiisof, Onigon 

Stji.:. 295 

Spruce trees, notes on, S. Dak. Sta. 20 

Bp urrey, Add experiments with, 7^ obr. bt a. 122 

Sqnasb bug, uotus on, Colo. Sta.10,11 

Bqnasbes, oross-fertilisatJon of, Micb. Sta .. 89 

Bjinirrel, striped prairie, food babits of, 

Iowa Sta. 211 

Star Bono pbospbaio, Aold oxpei iments with, 

N. y, C|orndl Sta. 283 

Starcli feed, analyses of, Conn, State Sta.. 15 
Starch in potatoes, dotermination of, Colo. 

Sta. 18 


Iowa Sta. 45 

R. Dak. Sta. 21 

roiuedios for, Iowa SU . 45 

Ohio Sta .138,21)0 

StroimyUm annatm, Ohio Stg. 139 

Sugar-boots, Hold experimeutrt with, Ikfass. 

State Sta. 80 

ill feeding experiuiouts for beef, 

N. Y. State Sta. 270 

variotios, Colo. Bra. 14 

Ind. Sta. 86 

Mich. Sta. 87 

S. Dak. Sla . 22 

Sugar-cane— 

ditTuHioii of. La. Sugar Sta . 73 

field experiments with, towa Sta. 44 

Ln. Sugar Sta.. 03 

gormiuatiou of, La. Sugar Su. 63 

plant VK. stubble-cauo for seed, Iaa. Sugar 

Sta . 64 

Buckering, La. Sugar Sta. $4 

thickness of planting, La. Sugar Sta_64,65 

varieties, La. Sugar Sta. 65 

Siigar-ntaking experiments— 

at Baldwin, La. (Des Ligues Station),D. 

S.D.A. 235 

Lawrence, Kan , D. S. D. A. 235 

PatteraonviUe, I<a. <Calumet Plant** 
tionLD.S.D.A. 286 
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Sugat mulling from aorjjbmnjIowaSta.U,212 

ir.fi.D.A... 300 

Jcfiniugu priK:e»H, Uhva Sta 212 
Snlpliato of copper for upplo powdery mil¬ 
dew, tr. R, 1>. A . J70 

black rot of ;;rapf8, 

Bel. Rta. lon 

Sulphur for mildews and iiiw'cis ia green- 

bouses, Mass. Halrh Sta. 83 

Suiierphospltates, uiinlyHos of, N.d.Sta .. 2<i0 

a» fcrtilizoiH for corn— 

111. Sta. 33 

Vt. Stu. 150 

Held ex]M‘rinu'n<» with— 

Ala C<»llogr Sla. 3,0 

Ind. Sta . 31) 

N. J.Rta . 133 

valuation of, <!ouii. Stai(> 

Sta. 15 

Sweet potatoes— 

HeldevperiniejitH with, Ala. ('olhigcSta 3 

N.J.Sta. 132 

inquiry eom erniiig r<»l of, N. J. Sta . ... 2(55 

preaervatioii (»f, (la. Sta. 27 

Swimmer, tiiKlolating hack, notes on Oliio 

Sta. 21)2 

SuiiK'diseases, iiiNesligationof,r S. D A 103,107 

S.>e{Mijoi«'wood, analysis of, Cl a Sta . 20 

S,\lva«it, analyses of, (5oiiu. State Sin . 101 

tSj<m'h}fininii rarctfjfi, a'^eount of, N.d vStri 2(53 

0 -(an, as a locust pat asite, Muiii 

Sta. 231 

Syrphii.'iliN,in»t«8 on, Mich.Sta. 220 

ii}0vna mitiif, notes on, C’ol /. Sui. 12 

Tachiua dies tvs locust parasitv^s, Minn Sta . 232 

Tall fv'seue grass, notes on, Tex. Sta. 320 

Tankage, analyses of, (’oim. Stat<‘ Sta. 10 

Muss. Stall' Sla. HO 

Tonn. Sta. lil) 

as a rcrttli/.cr in Louisiana, La. 

State Sta. 221 

cattle, as ti fertilizer for corn, Ill. 

Sta. 3.1 

hog, as a fertilizer for corn, 111. 

Sta. 33 

Tannery waste, anal.cses<»f, Teiin. Sta. 149 

Taros, spring, Held ex]>eriinent with, Nebr. 

Sta. 254 

Taniished plant bug, neeouut «»f, A rk. St a.. li 

Tea, manufacture of, in JTupan . 247 

Tooth of pigs, iuduence of feeding upon, 

Minn. Sta.. I«9 

Telea polj/phemm, mien on, (!o)o. SU.. 12 

Minn. Sla. 232 

Tenebrioniiies mauriUmica, living in an in 

seoticide, Inti. Sta. 41 

Teunesseo Experiment Station.148,315 

Station bulletins.148,315 

' University of...148,315 

Tcofiiuto silage, analyses of, Miss. Sla ....,. 233 

test of, Mioh. Sta. 80 

Pa. Sta. U3 

Ter<t 9 oxyeoccand^ notes on, U. 3. Sta. 134 

Tttmnyohui telaHnSf remedy for, Mass. 

Hatch Sta. 83 


Page. 

Tcjxas, Agricultural and Meebunical Col- 


lege of.151,318 

I blue-grass, notes on, h’la. Sta. 197 

I La State Sta.. 60 

I Experiment Station. 161,318 

[ Station bullelins....151,318 

, Thermometer, soil, new form of, S. C. Sta... 312 

! TUistle, C.iiuda, loot ]>iopagalion of, WIT, 

I Conn il Sta .. 282 

^ Wineoiisiu I.aw coueernuig, 

j Wiii. Sta. 323 

sow, Wvseonsin law concerning, 

IV n. Sill. 324 

Thomas slag— 

aualy.ses of, N. T. Sta. 200 

Teui) Sla. 149 

as iertiluer*for eo'*n, vn. Sta . 166 

cotton, A la. (Jolleg»^ Sta. 7 

source of pho'iphoiie acid, Sta. 260 
Tdlcltn Utt'vix (fui’tnu), notes on, hid. Sta .. 20K 

tritn'i, notes oo, Xnd. Sta. 208 

Ihnra jn Uwuella^ imtes on, Mas.s. Ilateh Sta 224 
tapHzAli, notes on. Mass. Hutch Sta.. 224 

Toad tla\, IVisv oimiii law^ eoncerniiig, Wis 

I Sta. 323 

ToIum (o sterns, aiiah sos of, (’onir. Sl:it<‘ St.'i 1.5 
us fel l dwer for corn, K>. ,Stu. 62 

varieties, Mil. Sta .. .. 75 

Nebi Sta. 123 

Toni.vto industi.\ in Mew .liMse>, N. 1 Sta 201 

[ rot, treatment of, h. S. 1). A_ 169 

worm, notes on, l*ei. Rlu . 22 

Tmnatoes, analyses of, N. .1. Sta . 262 

fertilizer expeimieats with, Md. 

Sta. 76 

Held e\periment«with, N.tT Sta 261 

notes on, N. Y .(humi'll .Sta. 276 

seleetion of seed.s, Mieh. Sta .. 90 

varietioiv, Ala College Sta. 184 

Md. Sta. 76 

Mich. Sta . 8l> 

Mehr Sta. 123 

N. V. ('oniell Sta. 277 

Titrtricid tsp.'), notes on, M. ,1. Sta. 134 

Tortnx roftac»>ana, no1e» on, Colo. Sta. 12 

Trees for timber elairns, S. Dak. Sta. 31.5 

forest and shade, at Texas Station . .320 

experiment.'* with, S.l)nk. Sta 20,31.5 
notes on and suggestions for plant¬ 
ing, Mich. College Sta . 86 

propagation fi-om cutting'*, Tow a Sta. 44 
Trem b H\«tem oj planting potatoi’s, Tud. 

Sla. 3 .'i 

Tn/olivm tnearnatum, notes on, Fla. Sta ... 197 

Tromhidiam lamHtanim^ ns alociist )>arnsite, 

Minn. Stu . 231 

Trupanea aphidivora, notes on, Colo. Sta ... 13 

Trypeta pomondla, notes on, Me. Sta. 73 

Tuberculosis, description, history, and dis¬ 
tribution, Mass, natch Sta. 82 

Turf, analyses, Mass, State Sta . 80 

Tnnilps, analyses of, M.Y. Cornell Sta .... 136 

Held experiment 3 with, Abi. College 

Sta.r. 8 

varieties, Ala. College Sta. 4,7 
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Tnmipg, yaHetios, K’ebr.Sta. 254 

Typliaborer,noteeon,Ob}o Sta. 292 

Typlocyba aUmpietat notee o&, Ohio 8ta. 201 

notes on^ Ohio Sta. 261 

XTndnula ^pirtUii, notfCS on, Tex. Sta. 319 

UntUago maydis, notes on, !N ehr. Sta. 253 

segetum, notes on, Ind. Bta.. 209 

JZece rnaj/« (maydis), abnormal 
structure caused by, U, S. 11. A.. 109 

Vanetm mtiopa, notes on, Oolo. Kta.10,12 

Minn Sta. 232 

milOerU, notes on, Colo. Sta........ 10 

Varieties of apples, Mluh. Sta. 220 

keexdng qualities, Mo. 

SI a. 102 

barley, La. State Sta. 09 

Mioh.Sta. «7 

Pa. Sta. 143 

lieans, Ala. College Sta. 1B4 

Iowa Sta. 212 

Mass. Hatch Sta. 84 

Nebr. Sta. 254 

beets, Colo. .Sta. 14 

Ind. Sta. 36 

Mich. Sta. 87 

Nehr. Sta.12*3.254 

S. Oak. Sta. 22 

blackborrios, Mich. Sta. 229 

Ohio Sta. 287 

Tex. Sta. 320 

buckwheat, Iowa Sta. 212 

cabbages, Minn. Sta . 94 

curly, Ohio Sia. 293 

carrots, Mich. Sta. 87 

Nebr. SU. *2.54 

cauliflower, Ohio Sta. 293 

elieriies, Mich. Sta. 229 

clover, Ill. Sta. 34 

„ La. State Sia. 69 

com, 111. Sta. 28 

Ind, Sta. 39 

La. State Sta. 69 

Nebr. Sta.122,254 

North ta. Sta. 72 

Pa. Sta. 143 

for silage, 111. Sta. 29 

Iiul. Sta. 39 

Mich. Sta .... 88 

Minn. Sta_ 95 

N.Y. State Sta 285 

Ohio Sta .... 140 

cotton, Ala. ^.’ollege Sta. 7 

La. State Sta. 70 

Nebr. Sia. 123 

cow-pea, Md. Sta. 75 

oiioniiihers, Nebr. Sta.122,254 

currants, Mich. Sta. 220 

e^-plants, Nebr* Sta. 123 

evergreens, S. Oak. Sta. 315 

forage crops, Pa. Sta. 148 

plants, La. State Sta... 69 

fruits, Mass.Hatch Bta........ 84 

(oeohard), Md. Bta. 76 

(smsU), Md. Sta. 76 

gooseberriee, 3|!oh. Btb.2S0 
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Varieties of gooseberries, Ohio Bta. 287 

grapes, Ala. Oanebrake Sta... 188 

Ala. College Sta. ’ 4 

Iowa Sta.*. 213 

Mich, Sta. 229 

'iVx. Sta. 819 

grasses, 111. Sta... 34 

La. State Sta.... 69 

kale, Mich. Sta. 89 

mangels, Mich. Sta. 87 

millet, Iowa Sta. 212 

mulberries, Mich. Sta. 229 

mtisk-molons, Nebr. Sta. 264 

oats, Ark. Sta. 189 

HI* Sta. 203 

La. State Sta. 09 

Md. Sta. 75 

Mich. Sta. «7 

Nebr. Sta. 122,254 

Pa. Sta. 143 

S. C. Sta. 148 

okra, Nebr. Sta. 264 

onions, Ind. Sta. 35 

Md. ^a. 76 

Nebr. Sta*. 123,254 

parsley, Nebr. Sta. 123 

parsnips, Nebr. Sta. 254 

pCacIlUs, Mich. Sta. 229 

pears, Mlcli.^ta. 229 

peas, lud, Sta. 36 

Nebr. Sta. 122,254 

peppers, Nebr. Sta. 123 

plnius, Mich. Sta. 229 

wild, Iowa Sta. 42 

Minn. Sta. 94 

pop-corn, Nebr. Sta. 254 

poplars, Minn. Sta. 232 

Xiussian, S. Dak. Sta.. 3t5 
)M>tatoes, Ala. Canobrako Sta.. 188 

Ala. College Sia- 184 

Colo. Sta..♦.. 13 

Ind. Sta. 85 

Ky. Sta. 219 

Md.Sta. 76 

Mass. Hatch Sta .... 84 

Mich. Sta.86,89 

Mhiu. Sta. 99 

Nebr. Sta.122,2-54 

Pa. Sta . 143 

K.LSta. 207 

pumpkins, Nebr. Sta. 254 

quinces, Mich. Sta . 229 

radishes, Nebr* Sta . 254 

raspberries, Mich. Sta. 229 

Ohio Sta. 287 

Tex* Sta. 820 

mta-b9gas, Mich* Sta.. 87 

salsify, Nebr. Sta . 254 

sorghum, Md. Bta. 75 

berries, Ark. Sta. 188 

Mass. Hatch Sta. 225 

Midh,Sta. 229 

Ohio Sta. 287 

Taxm. Sta. *«,*»**« 817 

Tex*$ta. 8|$ 
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VArietles of sogur befits, Colo. Sta.*. 14 

Tnd. Sta . 86 

. Mich, Bta. 87 

S.T)ali.SJLa. 22 

Bwcot coi n, 111. Sta. 33 

1 Del. Sta. 35 

Iowa Sta. 212 

Kcbi.Sta. 264 

8<veet potatoes, Nolir. Sta. 254 

tobacco, Md. Sta.,....,. 75. 

Kibr.Sla. 123 

lutnatooR, Ala. College Sta. 164 

Mil. Sta . 7C 

M'ch.Stu. 89 

Nebr. Sta . 123 

^ Y.Cornell Sta.... 277 

ti-ees, S. Dak, Sta. 316 

tnrnipi Ala. College Sta. 4.7 

Nebr. Sta. 254 

vegetables, I ml. Sta . 35 

Kebr.Sta. 12.3 

water-nieloiiH.lNebr. Sta . 2.H 

wheat, Ark.Sta. 188 j 

lud.SU. 206 

Iowa Sta. 210 

Kan, Sta. 211 

K^t.Sta . 21^ 

La. State Sta. 69 

Nebr. Sta . 122,264 

Ohio Sta. 289 

Ibi.St.i. 113 

S.C.Sta.148 

W'illow'H,liusHiaii,Minn Sta.. 232 
Tariet.^ ti sis at Peniis^hania Station . 295 

Tidfflta rar/U/ialfS, as on enemy of flutul 

sealo, F. S. T). A. 301 

Vegetable patbologv, section of, bulletins, 

O.S.l) A. 169 

pb.^.<^iology, depaitineiit of, at 

Mass. State Sta. hi 

Vegetables, field expeiiincnts wUh,liid. Bta 35 
Japaueio, varieties, Ind.Sta . 30 

tests of seeds of, Del, Stii . 23 

varieties, lud. Sta. 3.5 

Nebi.Sta. 123,251 

Vermont Stale*E.Kperinient Station.15.\320 

Station bnlletm.s.1.55,320 

University of. 155,320 

Vetches, field cxporiiuents with, Nebr. Sta 122,254 
in feeding experiments, Mass. State 

Sta. 77 

trial of, Mich. Sta. 89 

Tfeia sativa, field experiment with, Nebr. 

Sta. 254 

velosa, trial of, Midi Sta. 89 

Vine worm, notes on, N.J. Sta . 334 

Vineyard of Iowa State College, Iowa Sta. 213 

North Loai.siana Station. 71 

Texas Station .. 819 

Virginia Agricultural and Mechanical Col¬ 
lege.158,821 

Experiment Station.158,821 

Bunion bulletins ..168,821 

Vitriol, blue, as a fungicide for blach smut, 
Igd.Sta. 209 

2663C—No. 0 -4 
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Walnut, English, test of, Mich. Sta. 229' 

trees, ni>teH on, S Dak. Sta.20,815 

Water, analyses of, Colo. Sta. 191 

Fla. Sta. 397 

La, State Sta . 221 

ileterrr.inntion in air-diied fodders, 

N.y. Cornell Sta . 135 

Water-hug, lessor, notes on, Ohio Sta. 292 

WttteT.melnnSjVBiictieH, Nebr. Sta. 264 

Web-worm, garden, notes on, Colo vSta.10,12 

sod, noten on,Towa Stu. 45 

Weeds, methods of crndiciitni", Wis. Sta .. 3^3 

I>liin for investigation of, N..T.Sta . IM 
seeds, mixed with grass seeds, Del. 

Sta. 24 . 

vitalit}' oj SCI ds, N V Cornell Sta 282 
WiscOnHu. 1 »w legal<linc. Wis. Sta 323 

West Virginia Evpcriinent Station.100,323 

Station bulletins .160,322 

Ui5i\»‘rs»tv . 160,322 

Wheat, analjses of, Minn M.i .90,100 

npliis,enemies ol.Mnil. Sta .. .. 226 

bearded/'^ smootb, Oiiio Sta. 289 

bian, anal\8es of Conn. State Sta . 15 

N V (Nirnell Sta 282 

in tceding e\i>ei irDent'!i, Mass 

State Sta . 77 

* bt -jiroduets amil\ si s of, Minn Sta 230 
ovplanations of terms, 

■Minn Sta. 230 

d.iniaged, < vfiefimeiits in germuja 

tioii .tnd giowlh,'Minn Sta. 05 

distnluitioii of seeds o*, Ohio Bta . OOO 

field e\peiiments with - 

All. Cnnebi.'ike Sta. 1»*7 

AtK. Sta . 388 

Ind.Bta. 206 

Kan. Sta . 214 

t)hio Sta. 288 

S.r. Sta.146,148 

S. D.iK.Stu. 10 

Vu Sta. 158 

frosted and 1 listed, Minn Sta .. 91,99,100 
fungi onusmg ins{ on. Mum Sta ... 94 

geimiiiation of tiosted, S. D.ik. Sta . 19 

gi.‘»s,wlid,tield expiTunentB with, 

Nebr. Bta. 121 

listingof, Kiui.Sta . 215 

methods of cultivation, Kau St> .. 214 

Dlijo St.^ .. 288 

seeding, Kv Sta. 218 

Ohio Sta. ... 288 

of low a Station, notes on, Iowa Sta, 209 

jiasturing of, Kan. Sta. 214 

idant, changes during free7iug, 

■Minn. Sta. 94 

redv*. while, Ohio Sta. 280 

rust, notes on, Tud. Sta. 204 

N.C.Sta. 138 

smut of, Ind. Sta. 207 

Nobr. Sta. 252 

suggestions to growers, Irid. Sta ... 207 

varieties, Ark. Sta . 188 

Tnd.Sta . 208 

Kan. Sta. 214 
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Wb«iat Ky. Bta... 218 

LikBtateSta. 60 

Nebr.Sta. 122,264 

Ohio SU . 289 

Pa,Sta. U3 

S.CStA.... 148 

"Willow saw fi\, notos ow, Mian. Sta . 232 

V* iUow«, dir<*ctionB for growinf?, Miiin. Sta 232 

iaw^ts afTt'Cting, Minn. Sta . 232 

HQABian, growth from hard wood 

ctiUinga, Miiin. Sta... 93 

^ variotjea, Miiiu Sta_ 232 

Wifld broaka>- 

relationn 4»f, to fruit growera, IST y. Cor 

, nellSta... 276 

Tarietioa of trees for, N. T. Cornell Sta . 276 

Tex. SU. 320 

Wire.worms, noteu on, Iowa Sta. 45 


Pa^e. 

Wiaooaida, Agrionltural JSximrimeat Sta¬ 
tion of University of. *.. ^. 101,823 

Station liniletiui.101,828 

University of.101,823 

Wood floaaoaing, expei iments in, U. S. D. A- 110 
Wootie of Alabama, notc^a od, Ala. College 

Sta .. 4 

native, analysis of, Gn. Sta.26,27 

Wool waste, analysis and valuation of, Conn. 

State Sta. 17 

Mas** State Sta. 80 

Xanihium itrumarium, Wisconsin law con¬ 
cerning, Wis. Sta. 323 

Yellow-spotted willow-shig, notes on, S. 

Dak. Sta. 21 

ZaUha Jiurntnea, notes on, Ohio Sta .... 282 

Zebia cabbage worm, notes on, S. Dak. 

Sta. 21 
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